
LSI-l1 TY~8AS .H~rdware Conf19. Spec •. Jan 13 1981 Page 2 
Introduct1on 

1.0 IntroductlQn 
. 

Th1s document describes the hardware confIguration spec1fication for 
;tne TYMSASes based on LSI-ll computers. 

It 1s assumed tnat tne reader Is familiar with the architecture of the 
LSl-l1 and that the appropr1ate b~C hardware manuals are at hand and 
available for referenee. . 
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2.0 Components 

The following 1S a list of components whicn can be Inteqrate~ into 
TYMBAS conf1gurations. 

2.1 Processors 

Two processor board~ can be used in a TYMBAS conf1guration, both are 
revIsions of the KD11 module. These are the M7264 quad heIght board 
with on bo~rd memory and the M7270 dual height board, both ment10ned 
In the 1978-1979 edlt10n of "Microcomputer Processors". 

2.2 Boot.S traps 

The boots~r~p board used In a TYMBASe configuration 15 tne HDVII-AA~ 

Tne SOVll board 1s described In the 197~-1979 edit10n of "Memories 
and per1pher~lS~. 

The bootstrap has a prom which resides on the board. This bootstrap 
allows the down line loading of the TyMBAS from TYMNET USing LOADII 
or equivalentproQram, or from a connected host. Hosts currently 
supported are: - , 

1. Pdp-20 Tymcom-X 

2. Pdp-11 Rsx-llm 

3. Pdp-11 Rsts 

4. F3 Tenex 

The BDV11 1s a quad he1ght board. 

2.3 Memor 1,es 

The TYMBASe 1s prov1ded with either a b4K byte or 32K byte dual 
he1ght MSV11-D or M5Vl1-E 18 b1t Mas memory board. 

The MSV11 me~ory· is described 1n the 1978·1979 edit10n of "Memories 
and Per1pherals" and both the MSV11 and the MXVll are described in 
the 1979-1980'ed1t1~n ot "Mlcrocompute~ processor handbook". 

2.4 Asynchronous Interf~ces 
) .. " 

two serial asynchronous port options can be used in a TYMBAS. These 
are the OLV11-J and the OZVll. 
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The DLVI1-J 1s a dual height modUle w1th 4 separate serial line 
units (SLU). A DLV1l SLU interfaces one async~ronous s~rial lIne 
IIO deVice (e1tner'20ma or gIAl to the LSI-ll bus (w1thout modem 
contrOL). une DLVll'port must be configured as a console terminal 
Cetyl. 

A DZV11 mult~plexes asynchronous serlal line 1/0 for 4 devices. It 
1s ~ qU~d height module ~nd has full modem contrOl. 

2.5 Synchronous Interfaces 

Only one synchronous serial line interface 1s available -tor ·the 
TYMBAS configurat1on, t~e DUV-ll. This 1s • ~uad height board 
described 1n the'1978-1979 edition of "Memories a~d perlPherals".-

2.6 Backplanes 

Two box esc a n. be uS'e d for the T Y MBA S con f 1 g \J rat 1 0 n , the 8 A 11 - ~~ 0 r 
large 9 slot, and the PDP-ll/0J or small 4 slot box with an OPtional 
expansion box. These boxes are described-in tne 197Y-1Y~O, edItIon 
of "Microcomputer Interf~ces Handboo~". ' 

For the 9 slot box, the slots serviced by the 'Q-bus, are the 
leftmost' two (as v1ewed from the rear Of the bOx). The rightmost 
two slots'do not-interface to the bus.-

All slots in t~e 4 Slot box (and the expansion box), are serviced by 
the Q-bus. 
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Tnere are two possible configurat1ons that can be supported by the 
TYMBAS software.. These are detaIled below. 

3.1 Large Box 

The modules 1n the large box are inserted as follows:-

1. K011 processor 

2. MSV11 memory board 

3. 0-2 DUV11 synchronous ser1al 1nterfaces 

4. 1-5 DLV11-J asynchronous ser1~l interfaces 

5. 0-4 DZV11 asynchronous mUlt1Plexors 

6. 1-2 DRV11 p~rallel interfaces 

7. BDVll bootstrap board (witn prom) 

+---------------+---------------+ KD11 "I 1 • 

+---------------+---------------+ MSV11 . 2. 

+---------------+---------------+ DUV11 3. 

+---------------+.--------------+ DLV11-J/OUV11 4. 

+---------------------------~---+ b LV l1-J I 0 Z V 11 5. 

+-------------------------------+ DLVI1-J I OZV11 I PRV11 6. 

+---~---------------------------+ DLV11-J I OZV11 I DRV1l 7. 

+-------------------------------+ BOVll I DRVll 

+------~------------------------+ BOV11 9. 

+---------------.-------.-------+ 
. The DUV11(s) must be 1nstalled 1n the bus closest to the processor 
because this 1s the most time critical dev1ce~ The BOV11 acts as 
~us terminator, so it must always be in~erted 1n the last slot after 
the other boards. (l.e.- there must not ex1st any ~holes· 1n the 
bus) •. 
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3. 2 Sma 11 'bO x 

The insertion of boards 1n the small bOX (wltn expander) 1s as 
follows:-

1. KDl1:processor 

2. MSV11 memory module 

3. 1-2 DUV11 synchronous ser1al ports 

4. 1-5 DLV11-J 4 S~U module, 

5. 0-4 DZV11 ~synchronous multiplexors 

6. 1-2 DRV11 parallel interface 

7. 1 Q bus expander 

.+------------------------------+ KDl1 MSVll 1 • 

+---------------+--------------+ I (2 x DLVII-J)/ DZVll I DUVll I 2. 

+------------------------------+ I (2 x D~Vl1-J)·1 DZV11 I, DUVl1 I 3. 

+--------------~---------------+ I •••••••••••• • • • • • • • • • • • • DLV11-J 
+-::::::::::::-----------------+ 

::e:xpande~:: 
+-: : : : : : : ': : : : : -----------------+ 

4. 

I :::::,:~~::: DLV11-J 5. 

+------------------------------+" ~ OZV11 / DRV11 .. I' b. 

+------------------------------+ DZV11 / BOVll I DRVll 7. 

+--~---------------------------+ . BOV 11 8. 

+------------------------------+ 
All boards must be contiguous from slot 1. The DUVll(S) must be 
installed 1n tne slates) closest to the processor beca~se it 1s the 
most t1me critical device. If no bus expander 1s provided, then the 
BDVll must be inserted 1nto slot 4, and the OUVll 1n slot 2. 
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4.0 Configuring the e~ards 

This sectlon describes t~e way 1n which the comoonent boards must be 
configured to maKe them work-In a TYMSAS. 

It 1s assumed that the reader has nearby a copy of the relevant DEC 
reterence nandboOK. . . 

4.1 External Interfaces 

The following 1s a list of ~standard' addresses and vectors that can 
be assIgned to vatlous 1nterface boards 1n a TYM~AS configuration. 

Dev1ce Address vector 
--.. ----- .. -_ .. ====~== -----,.. -------
DRV11 1 167770 330 
DRVll 2 167760 40 
DRV11 3 lb7750 50 
DRVll 4 167740 70 
DUV11 1 1&0010 400 
DUV11 2 160020 410 
DUVll 3 160030 420 
DUV11 4 160040 430 
DZV11 1 160100 440 

·OZV1-1 2 160·110 450 
DZV11 3 160'120 460 
DZVll '} 160130 470 
DLV11 1 176500 300 

17651.0 )10 
176520 320 

Ccty) 1·77·560 . 60 
DLV11 2 176540 340 

.. 1 76550 350 
..: 

176500 36.0 
~70570 370 

OLaV11 3 17&000 140 
176610 150 
176020 160 
176630 170 

DLVll 4 170040 200 
17b650 210 
176660 220 
176670 230 

DJ.,Vl1 5 176700 240 
176710 250 
176720 260 
176730 270 

These addresses and vectors MUST be observed for consistency. 
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4.2 Bootstrap 

1. Remove jumper ~~ 

2. Inst~ll jumper W1J 

(If W13 does not ex1st on your board, carefully install the 
jumper ~s 1ndlc~ted 1n the DEC 1nst~latlon QuIde). 

3. Install the EPROM 1n the socket 1nd1cated (49). 

4. Conf1gure both Switches as indicated. 

Halt Run 
\:1 I I / \:/ 

--------~--------------------------------I/---/-----------~------ --- __ e' --- --- __ e· 
tJ ( ] 0 0 0 0 0 1 

I I I I I I I I I I I I 51 S2 I 
I I I I I I I I I J I I .. -- I 
I I I I I I I i I I I , I E I I --- --- -.- ----- --- --- I 1 I I 

151 I ---: --- --- --- --- --- --- I 
I I I I I .1 I I I I I I I 
I I I t I I t I I I I I .1 
I I I I I , , I I I I I I --- -.... -... --- --- --- I 

0 •••• 0<--- Install a Jumper here t -_ .. --- --- --- --- --- (W13Y I 
I I IDI 1*1 I I , , I I I 
I I lEI ,.,<--------_ .. _------ Install EPROM here I 
I I I C I 1*1 I I I I I I , 

'" --- --- --- --- --- -- ... --- I 
lEt t --- --- --- --- --- .131 I 

I I I t t.DI I I 1 I I I 0-121 I 
I I I t lEI , l I , I i .-->: I 
I I I I let J 1 I I I 1 . --- I . --- --- --- --- --- --- 0-0 I E I I 

Hemove th1s I I 121 I 
Jumper' (WS) --' --- I 1 1 I 

1 E I ---
t 31 
111 ----- ---- -------- ---- --

--------- -----_ .. _- ------- ---------• 
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E21 s~ltches are set as follOw~:-

E21 

+--------~----------~ I 0 I 0 101 1 lOt 
+-------------------+ 

1 2 
On = 1, Of f =. 0 

3 4 5 

E15 switch sett1ngs are as follows:-

1::15 

Jan 13 1981 

+----~--------------------------+ 111110 I 0 111 0 I 0 I 0 I 

+-------------------------------+ 
1 2 3 . 4 5 6 7 8 

Page 9 
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The DUV11 1s tne only synchronous serIal interface supported. The 
following deflnes tne switch sett1nqs that must exist. 

1. OPtion. swltches are set to allow single cnaracter synchron1zing 
unless tne connection 1s node to node (Remote nodes). 

E55 

+-------------------------------+ I 1 I 0.1 0 I.x I 0 I 0 I 0 I 0 I 

+-------------------------------+ 1 2 345 6 7 8 
x <= l(on) 1£ connection Is to TYMNET else 0 (off). 

2. Address and vector switches are set to the standard values. 

E38 

+~--.----~---~--------------~~--+ t 0 I 0 ( 0 I 0 I 0 lOt 0 I x I 

+------------------------~------+ 1 2 3 4 5 6 7 H 
E39 

+-------------------------------+ I x" ( X I 1 I 0 I 0 I 0 I x I x I 

+-------------------------------+ 1 2 3 4 5 6 7 8 
E38-~ => 1 for DUVll number 4 
else => 0 
E39-1 => 1 for OUV11 number 2' and 3 
else => 0 
E39-2 => 1 for DUVll number 1 and 3 
else => 0 
1::39-3 => 1 for all DUVlls 
else => 0 
E39"7 => 1 for DUV11 number .3 and 4 
else => 0 
E39-8 => 1 for DUVll number 2 and 4 
else => 0 
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To set up the standard addresses and vectors on the DHVll, it 1s 
necessary to lnstali and/or remove several wire straps. . . 

4.3.1 Address Select10n 

The DRV11 address ·1s encoded 1n 10 address straps A12 tnrough A3, 
A12 belnq ~he most s19n1flc~nt. 

Al 0 0 0 0 A9 
A4 0 0 , 0 0 A10 
AS 0 0 0 0 All 
A6 0 0 0---0 k12 
A1 0 0 
AS 0 0 

0 A3 => install jumper for DRV11 ~ and 4 
0 A4 => install jumper for DRV11 3 land 4 
0 A12 => install jumper tor all DRV11S 

4.3.2 Vector select10n 

Vector selection 1s accomplished by installing and/or removing 
straps~ between v7 through v3. 

V4 0 o 0---0 VS 

V3 0 0 0 o V6 
o· o V1 

o Vl => 1nstall jumper for DRVll 2 
o V4 => 1nstall jumper tor DRVli 2 and J 
o V5 :> install t~mper for DRV11 1 
o V6 :> ins tall jumper for DRVll 2, 3 and 4 
0 V7 => 1nstall jumper for DRV11 2, 3 and 4 
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4.4 Asyncnronou& Interfaces 
4.4.1 DLVI1-J 

to set up the standard addresses and vectors for the 4 ports on 
the DL~11-J, lt 1s necessary to jumper the bo~rd accordingly. 

1 • Address selection 

0 A12 => X to 1 

a All- :,) X to 1 

0 AlO =) X to 1 

0 A9 => X to 0 

0 AS => X to 1 

0 A1 => r,emove', jumper for DLVll 1 and 2 else 1nstall jumper ., 

0 A6 => remove jumper for OLV11 3 and 4 else install jumper. 

oAS => X to 0 for DLV11 1 , 3 and' 5 else X to 1 • 

2. vector select10n 

o V1 => Installed for DLV11 1, 2, 4 and 5 else removed 

o Vb => Installed for DLVll 1, 2 and 3 else removed 

o V5' => X to 0 for DLVl1 1 

V5 :j X to 1 for OLV11 2, 3 and 5 else removed 

3. Console selection 

o Cl => X to 1 for DLVll 1 else X to 0 

o C2 => X to 1 for OLV11 1 else X to 0 

o BreaK select'ion (B X H) => Remove jumper 

4. Channel parameters' 

For channels 0 through 3; 

o E => X to 0 
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a 0 => X to l' 

0 S =) X to 0 

0 p => X to 1 

5. Speed selection 

0 U = 150 Baud 

a T =-300 SaUd 

a V = 600 Baud 

0 W =- 1200 Baud 

0 'f = 2400 'Baud 

0 L· = 4~OO Baud 

.0 N = 9&00 Baud 

0 K ,: 1"9200 Baud 
'. 

0 Z = 3B40Q Baud 

Jumper from 0, 1, 2 or 3 
appropriate CiOCk rate. 

Jan 13 1981 Page 13 

to one at tne aoove to select 
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4.5.2 OZV11 

Addresses and vectors for OZVllS are set up as tollows:- . 

1. Adaress selection 
E30 

+------------.--------------------------+ I 0 I 0 I 0 I 0 I 0 I 0 I 1 f 0 I x t x I 

+---------------------------------------+ 1 2 3 4 5 6 7 8 9 10 
E30-9 => 1 for DZV11 number 3 and 4 
else => 0 
E30-10 => 1 for DZVll number 2 and 4 
else => 0 

2. Vector selection 
E2 

+------.-----------------------~+ I 1 I 0 t 0 I x I x , x I 0 I 0 , 
+-------------------------------+ 1 2 3 4 5 6 7 8 
E2-4 => 1 for all DZV11s 
else => 0 
E2-5 =) 1 for DZVll number 3 and 4 
else => 0 
E2-6 => 1 for DZVll number 2 and 4 
f!lse => 0 

p~ge 14 
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1 INTRODUCTION 

This document tells you how to bring up a micronode TYMBASE, also 
called an LSIll, that is down. The procedure documented here is 
very simple. but very important. for all information passed to and 
from the System XXV and the other AUGMENT hosts, as well as all 
interaction with individual users at their terminals, must go 
through the micronode. System XXV calls the micronode "TYM8ASE" 
and uses a program called "TYMSRV" to connect to it. Thus, when 
you see TYMBASE in a system message, it means the m;cronodej the 
term TYMSRV means the System XXV program that com~unicates with the 
mi cronode. 

There are two exceptions to the rule that the micronode must handle 
all.communication with the outside world. The first exception is 
all communication with the system via the ARPANET. Communication 
via the ARPANET is handled by a different device and is completely 
independent of the micronode. If your System XXV is equiped to 
interact with the ARPANET as well as the micronode, you should be 
careful in bringing up the micronode. 00 not do anything that 
might harm ARPANET users still working on the system. The second 
exception to the use of the micronode to communicate with the 
sustem is th~ System XXV·s operator's terminal. Because operators 
must be~able to use this terminaL even when the micronode is down. 
it is wired directly to the System XXV and and does not go through 
the m1cronode. Thus this terminal and the system can continue to 
interact even when the micronode is not functioning correctly. 

In some instaLlations the System XXV and the micronode share one 
operator·s terminal. In other installations, the System XXV and 
the micronode have separate terminals. As you work though the 
procedures in this document, you will notice steps labeled 
"[one-terminal installationsJ". These steps apply only to 
installations with one operator·s terminal; they direct you to 
switch this terminal between connecting with the System XXV and the 
m1cronode. If your installation has separate terminals, you ~ill· 

not need to do this and should skip these steps. Other steps in 
the procedures will tell you to give a commmand on a particular 
terminal, either the system terminal or the micronode terminaL. If 
your installation has separate terminals for the System XXV and the 
micronode. simply use the appropriate one. If your installation 
has only one terminal, do not worry; if you follow the steps for 
one-terminal installations your terminal will always be connected 
correctly. 
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2 HOW'TO TELL IF THE MICRONODE IS DOWN 

There is no one sure way to tell if the micronode is down, but the 
following symptoms mean it is not functioning properly and should 
be brought up with the procedure in section 3. . 

1) The System XXV operator's terminal repeatedly pr1nts messages 
indicating problems with TYMBASE or TYMSRV. For example, 
"TYMBASE APPARENTLY DISA8LED" or "TYMSRV: FAILED TO RESYNC WITH 
NODE". 

2) You are getting irate calls from Users who cannot reach the 
System XXV or have been detached. 

3) The micronode·s RUN light is off. 
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.3 BRINGING UP THE MICRONOOE 

3. 1 r n t r 0 du c t;i 0 n 

Because the micronode connects users to th~ System XXV, before 
bringing it up and opening the system to users, you should 
always make sure the system is operating correctly. (See 
"System XXV Failure Recovery Procedures" for instructions on 
bringing the system up after a crash.) Once you know the system 
is in good shape, follow the procedure documented here to bring 
up the micronode. This procedure is not complicated; however. 
it does not always work the first time. If recovery fails, 
simply try again. If, after trying ~everal times, you still do 
not succeed, see section 3.4 below, Frrors and Recoveries. 

Once the micronode is up, if your System XXV is connected to 
TYMNET, you need to make sure TYMNET and the micronode are 
communicating with each other and that TYMNET ;s OK. The second 
to last step in this procedure will allow you to do this. Skip 
it if it does not apply to you. 

3. 2 Summar y 

1) [one-terminal installations) Put the switch on the side of 
the operator's terminal to the position m~rked "Foonly" 
(usually up). 

2) On the system terminal, type a few carriage returns. You 
should see the prompt "@" or "!". If you get "@", type 
"ena<CR>"j you should then get nyu. 

3) On the system terminal, type "<CTRL-E)tymnet(SP)off(CR)". 

4) [one-terminal installations] Put the switch on the side of 
the operator-s terminal to the position marked "micronode" 
(usually down). 

5) ChecK the micronode's power light, the right light on the 
front. If the light is lit, the power is on. If the light 
is off, tUrn on the power switch on the back of the 
m;cronode. 

6) Put off (down) the three switches on the front of the 
micronode. 

7) Put on (up) LTC. the switch on the right. 

8) Put On (up) HALT, the switch on the left. 

9) Put on (up) INIT. the middle switch. The RUN light (the left 
light on the front of the micronode) should light. 
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10) Type a few .~arriage returns on the micronode terminal. When 
you see a "$", the prompt for the micronode·s Command 
Processor, type "DO(CR>" (0 here is a zero). 

11) [one-terminal installationsJ Put the switch on the side of 
the operator-s terminal to the position marked "Foonly". 

12) On the sy~tem terminal, type a few carriage returns. When 
you get the prompt "!", type 
"run(SP)<system)nodebo(ESC><CR)". 

13) ~hen you see "MICRONODE IMAGE FILENAME >". type "(ESC><CR)". 

14) The System XXV will report that it is trying to reset, load, 
and start the micronode. If this process is successful. you 
w1llget the message "NODE BOOTSTRAP COMPLETED SUCCESSFULLY" 
followed by some system messages. 

15) Yhen you get the "!" prompt on the system terminal, type 
"<CTRL-E>tymnet(SP)on(CR>". You may get some more system 
messages. After a few m1nutes~ you should see your last 
message. "TYMBASE UP". 

16) If you do not get "TYMBASE UP" or you get the message "MUST 
REPEAT ENTIRE REBOOT PROCEDURE", something has gone wrong. 
Turn the micronodets power off and back on and begin again 
with step 1. 

17) [one-terminal installations] Put the switch on the side of 
the operator-s terminal to the position marked "micronode". 

18) Type a few carriage returns on the micronode terminal. rf 
you then see "Please log in:", the micronode is OK. If you 
are NOT asked to log in, the m1cronode has come up wrong; 
start recovery again from step 1. 

19) rfor systems on TYMN~TJ ~hen you see "Please log in:", wait 
a few minutes and then try to log in to another host on 
TYMNET. If you succeed, TYMNET is OK; loq out from the other 
host. If you do not succeed. try again. If you have not 
succeded after five minutes, something may be wrong with 
TYMNET. Call the TYMNfT Network ControL center and report 
the problem. 

20) [one-terminal installations) Put the switch on the side of 
the operator 9 s terminal to the position marked "Foonly". 

3.3 Discussion 

The micronode TYMBASE connects the System XXV (or Foonly) to the 
outside world, the users~ terminals. networks, aAd other 
computers and funnels information to and trom the System XXV, 
allowing users and other hosts to interact with the system. To 
do this. the m1cronode runs a proqram stored in its memory. 
When the micronode goes down, this program is lost and must be 
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reloaded from the System XXV where it is permanently stored. 
The micronode recovery procedure first prepares the micronode to 
receive this program and then instructs the System XXV to send 
it over. Once the program has been successfully transmitted and 
the micronode is running it. the System XXV must resynchronize 
with the micronode so they can pass information back and forth. 
If the System XXV succeeds in synchronizing with the micronode, 
then the micronode has probably Come up correctly. 

You begin a micronode recovery by making sure that you are at 
the AUr,UST EXEC and that you are en~bled. Type a few carriage 
returns on the system terminal. (At installations with one 
terminal for the System XXV and the micronode, first connect the 
terminal to the System XXV by putting the switch on the side of 
the terminal to the position marked "Foonly" and then type the 
carriage returns). If, when you type the carriage returns. you 

~ 

get the prompt "!", you are enabled. If your orompt is "@", you 
are not enabled. Since you must be enabled to bring up the 
m;cronode, if you get the "@" prompt, enable yourself by typing 
"ena<CR>" at the EXEC. When you enable, you tell the syste~ 
that you are a person with special powers who should be allowed 
to do things normal users cannot do. After you enable, you will 
be prompted with "!". 

You now prepare the System XXV and the m1cronode for recovery. 
Since you do not want the System XXV to use the micronode as you 
bring it up. you begin by typing "<CTRL-E>tymnet(SP>off<C~>" on 
the system terminal. This tells the System XXV that the 
m1cronode is no longer available. Next, if you are at an 
installation with one operator·s terminal, connect the terminal 
to the micronode instead of the System XXV by putting the switch 
on the operator·s terminal to the position m~rked "m;cronode" 
(usually down). Now you need to check the micronode itself to 
make.-sure it has power. The right light on the front of the 
micronode is lit when the power is on. If this light is off, 
turn on the power switch at the back of the micronode. Finally, 
to reset the micronode before bringing it up, put off (down) the 
three switches on the front of the m1cronode. 

You now are ready to begin bringing up the micronode. You do 
this by putting on (up) the three switches on.the front of the 
micronode. Make sure that you out on these switches in the 
proper order. putting them on in the wrong order, can cause 
serious damage. First. put on the right switch on the micronode 
labeled "LTC". This switch turns on the line clock timer. an 
internal timer that makes sure computer procedures happen at the 
correct intervals and are synchronized. Second. put on the left 
switch on the micronode labeled "HALT". Third, put on the 

"middle switch on the micronode labeled nINIT". 
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When you put on the "INIT" switch. the RU~ light (the right 
light on the micronode) should come on. The micronode is now 
running a small Command Proc~ssor. Type a few carriage returns 
on the m1cronode terminal; you should get a "$~, the Command 
Processor·s prompt. If you get an "@" prompt instead of the 
"$", you may have accidentally entered the micronode·s debugger. 
If you .are at a one-terminal installation, check to make sure 
the switch on the terminal is pushed to the position marked 
"micronode". If the switch accidentally has been left at the 
position marked "Foonly", then the "@" you are getting is the 
prompt for the AUGUST EXEC. Push the switch to the position 
marked "micronode", and again try typing a few carriage returns; 
you should now get the "$" prompt. If the switch was already 
set correctly when you got the "@" prompt or you are at an 
installation with separate terminals. you have a serious 
problem. Immediately start the recovery procedure again with 
st ep 6. 

Once you get the "$" prompt. the micronode is ready and waiting 
to be brought up. On the micronode terminal, type "DO<CR)". 
Note that "0" is zero, and that all commands to the micronode 
must be capitalized. The DO command tells the micronode that it 
should prepare to take a new program from the System XXV. To 
tell:the System XXV to del1ver the program, type 
"run<SP)(system)nodebo<CR>" on the syste~ terminal. (At 
one-terminal installations. put the switch on the side of the 
terminal to the position marked "Foonly" before typin~ 
"run(SP><system>nodebo(CR)".' When you give this command the 
system will begin to run a micronode rebooting program which 
will ask "MICRONODE IMAGE FILENAME >". An image file is a file 
that can be read directly into memory. Tn this case. it is like 
a snapshot of the memory as it should be for the micronode to 
operate correctly. To tell the program what image file to use, 
type. tt < ESC) .. • < ESC> her e mea n s R use the s tan dar d f i l e"; the 
program will fill out the name of this file followed by the 
comment "(Old Version]". Type a carriage return to confirm 
this. 

The System XXV will now deliver the micronode image file to the 
micronode and bring it up. As it does this. the system will 
print various messages about its progress, such as. "resetting 
the micronode", "loading the micronode". or "starting the 
micronode". If and when this process is finished, you will be 
told "NODE BOOTSTRAP COMPLETED SUCCESSFULLY". 

Once System XXV has successfully finished bringing UP the 
micronode can communicate with it, on the system terminal type 
"<CTRL-E>tymnet(SP>on(CR>". This tells the System XXV to try to 
synchronize with the micronode and attempt to send and receive 
information. If it sucedes, you will see some more system 
messages and, after a while, "TYMBASE UP". If, after waiting 
several minutes. you do not get this message or. if you get the 
message "MUST REPEAT ENTIRE REBOOT PROCEDUREti. something was 
wrong with the micronodets recovery. Either the image file was 
not delivered sucessfully or the System XXV could not 
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resynchronize with the m1cronode. 
this procedure at step 1. 

In any case, you must restart 

Once the m1cronode does come up and YOU see the message "TYMBASE 
UP", you still need to make sure the micronode' really is 
functioning correctly. To do this, you use the micronode 
terminal as if you were a regular user tryinq to log in to the 
System xxv. (A one-terminal installations, first connect the 
terminal to the micronode by putting the switch on the side of 
the terminal to the position marked "micronode".) When you type 
a few carriage returns on the micronode terminal, the micronode 
should notice the existence of the terminal, treat it just like 
any other terminal, assume a user is waiting to log in. and say 
"please log in:". If this happens, the micronode has come UD 
correctly. If you are not asked to log in, there is still 
something wrong. Begin the recovery again at step 1. 

If the m1cronode does ask you to log in. you know that users 
whose terminals are connected to the micronode can use it to 
reach the System XXV. If your System xxv is connected to 
TYMNfT, you now should make sure that this micronode can 
communicate with the rest of the TYMNET network. After waiting 
three minutes (to give TYMNET time to notice that the micronode 
is back on the network), try to log in to another host on 
TYMNET. It, after trying for five minutes, you cannot reach 
another TYMNET host, call the TYMNFT Network Control center and 
report the problem to them. If you can log in to another TYM~ET 

host, you know that the micronode ;s fine. that the connection 
with TYMNET is good, and that information is successfully 
passing between the micronode and the network. Log out fro~ the 
other TYMNET host and. if you are at an one-terminal 
installation, push the switch on the terminal back to the 
position marked "Foonly". Once you have done this, you have 
completed the procedure of bringing up the micronode and testing 
1 t • 

3.~ Errors and Recoveries 

"Must Pepeat Entire Reboot Procedure" 

If you get this error message, repeat the entire procedure. 

Repeated Failure to Bring up the M1cronode 

Introduction 

If, if after trying several times. you cannot bring UP the 
micronode, this may mean that the micronode itself has a 
memory problem. To determine if this is the case. you run 
a short program that checks the memory of the micronode. 

Summary 
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1) Repeat-steps 1 though 9 of the recovery procedure. 

2) At step 10, where you would normally type "DO<CR}", 
instead'type "XM(CR)". Note that all commands to the 
misronode must be capitalized. 

3) [one-terminal installations] Put the switch on the 
side of' the operator·s terminal to the position marked 
"Foonly". 

4) The micronode will now examine its memory. It it 
prints a series of numbers on the micronode terminal. 
there is something wrong with the memory. Call 
Tymshare Maintenance. 

5) If nothing is printed, the memory is good but you may 
stitl have a hardware problem. Try the entire recovery 
procedure from step 1 twice more. If you do not 
succeed, notify Tymshare Maintenance. 
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Introduct1on 

1 Introduction 

Tn15 manual provides the spec1f1ed information needed by the manager 
of a MICRa-NOD~ network. TopiCS coverea 1ncluae genera! rules-for 
configur1ng a network'and deta1led intormatlon on spec1fying software 
and hardware configurations of network nodes. 

~ . . . 
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2 Node configuration 

The configuration of each nOde 1n a MICkO-NODE networK must be 
speclt1ed 1n a conf1Quration file tor that noae. 1n' adaltlon, the 
global conf1Quratlon of tne entire networK must be spec1f1ed in a map 
file tor the networK., Also, a linK command file must be prOduced tor 
each node. TO generate tne prograrn for each noae, tne module COMMON.MAC 
is assembled with tne conf1gurat1on f1le and tne modUle HOUTE.MAC 1s 
assembled witn the conflgurat1on'~nd maP tlies. 

The reSUlting Object files are llnKea along witn the pre-assembled 
node object f1les whiCh are independent ot'tne conf1guration using the 
linker proqram to pro~uce'a "image" tile wnich can be, loaded fiom a 'host 
into the node using the NODLDO program. The image file can be input to 
tne program NIBTRN to ptOdUce a "NIB" format f1le for load1ng over 
TlMNET using LOADll~ . " -

A GENBAS program 1s Planned to generate the required contlguration 
and command flles for bu1id1ng a networK" node. Until th1s program 1s 
available, the conf1guration and command flles must be edltea manu~lly 
to indicate the desired"configurat1on.-

following 1s ~ complete typical node configurat1on file: 

* •• ******* •• *.*.*.* ••• *~* ••• *.*** •• * •• * ••••• **.**.** •••• **** •••• * * . . * 
* .SBTTL TEST - NEXILIS/JRG * 
* .ShITL TEST - CONFIGURATION FIL~ FaR NUDE NEXOl * 
* 
* .MACHO CONFIG 
~ 

*10EFINE GENERAL PARAMETEHS 

* * DEFINE JIFSEC,60. ;60 TICKS PER SECOND 

* *;DEFINE THE NAME OF THIS NODE 

* NEXOl 
-* 
*;DEFINE LINKS 8~TWEEN THIS NODE AND OTHER NODES AND HOSTS 

* 
* 
* 
* 

LINK 
LINK 

NEXA ,OOO,TF,lU.,S,O,<170000,120,S) 
NEX02 ,OOO,TF,10.,P,C,<lj~OlO,13'O,5> 

. " 

*;DEFINE. ALL DEVICES ON THIS NODE 

* 
* 
* 
* 
* 
* 
* • 

·OEV 
soc 
SOC 
SOC 

DF.:V 
SOC 

S·T , ~ 0 0 , < 300 , 317 > 
1. 
2. 
J. 

L.P 
1.,A,<177554,204,177550> 
.. . 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* • 
* 
* 
* 
* 
* 
* 
* • 
* 
* 
* 
* * 
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* *;DEFINE THE HOST CUNN~Ct LISTS 

* 
* HC~ A,(NEXA> 
* 
*;DEfINE THE PEfAULT HOST 

* 
* 
* 

UHOST N~XA 

';DEFINE tERMINAL LINES 
* 
* , 
* 
* 
* * 
* 

LINX 
LINE 

LINX 
LINE 
~INE 

LINE 
LINE 

A,<177560,bO) 
1.,F;300, ,NEX,CRT,ASC,RSTS,N,N,Y,Y,HW,A,200 

6,<160130,340) 
2.,A, "3, ~NEX,CRT,ASC,RSTS,N,N,y,y,Hw,A,200 
j~,A, 3, ,NEX,CRT/ASC,RSTS,N,~,~,y,HW,A,200 
4.,A, 3, ,NEX,CRT,ASC,RSTS,N,N,Y,Y,HW,A,200 
S.,A, 3, ,NEX,CRT,ASC,HSTS,N,N,Y,i,HW,A,200 

* 
* 
* 
* 
* 
* * 
~ 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* * 

* * * .ENDM * 
• * 
*.***********' •• *.* ••• *.***~******* •• ****.*********.** •••• *.*.*** 

Following is a description of each macro used 1n tne contlgurat1on 
file: 

********** * DEfINE * 
********.* 

The DEFINE macro is used to assign non-standard values to node 
par~meters. It normallY does not need to be used~ Its format 1s: 

DEF!NE p~rameter/v~lue 

~nere: parameter = name Of nOde parameter to be def1ned 
value = value for parameter 

******** •• 
* NAME * 
.*.,**.**. 

The NAME macro 1s used to specify the name of tne node. It must be 
included!n the.cont1gUr~tlon tile. 

NAME node 
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Where: nOde = name of tnls node 

********** 
* TYMSAT • 
•• ******** 

This macrospeclfles that this node 1s a Tymsat only nOde. It has no 
parameters. 

********** * LINK * 
********** 

The LINK macro Is used to specify linkS between this node and other 
nOdes or hosts or g~tew~ys. 

~~here : 

4 

LI'~K 

name = 
level = 

auxc~p = 

n~me,level,~uxc~p,conn,prlsec,type,<xxxxxx> 

name of node, host, or gateway on other ena ot link 
min1mum prlvl1edge Which allowes connect1on 1f host or 
gateway; maximum pr1vl1ed~e allowed across linK 1f l1nk 
to another"node -
sets linK capabll1tles as tallowS: 

TF ~ connections to and from tnls lin~ are allowed 
T = connections allowed onlY to thiS link 
F = connect1ons allowed only from this link 
N = no connections allowed to or from .thiS linK 

connno = number of connect1on s6ckets allocated for th1s l1nk 
prlsec ; lnd1cates 1f th1s end of the l1nK 1s primary or 

seconaary (in ter~sof SOCket allocation) -
type - lnd1cates fype of l1nK as tOl16ws: . 

A = no~ used- - -
B = NSP/a (synchronous l1ne protocolJ (one end of 

each - l1nK .must be primary; the otner end must be 
secondary) 

C = DRV11/0Rl1-C parallel interface link (one end of 
eaCh' linK must'be primary; tne other end must be 
secondary) 

D = DRV11/0Rll-C RSX or RSTS host interface (must 
always be secondary) 

E = X.25 gateway (byte framing) ~prim~ry = DCE, 
secondary = DTE) 

F = Tymcom-x (2020 and F3) and TENEX host 1nterface 
(must always be- secondary) ." 

G = Tymnet" extended X.25- gateway (primary : DCE, 
secondary = OTE) 

H = Tymnet-native mode (T201) gateway (must ~lways be 
secondary) . . -

xxxxxx = specifles link type dependent para~et~fs. 

For types a, c, and 0, the format 15: 
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<reg,vee,level> 

wne,e: reg = address of first device register 
Vee = address of first device vector 
level = 1nterrupt prior1ty level tor 

1nterface 

For 11n~ types E and G the format 1s: 

where: reg 
vee 
level 

dst 

adst 

window 
Tl 
Nl 

N2 

= address of first dev1ce register 
= address of first dev1ce vector 
= 1nterrup~ priority level for 

interface 
= dest1nat1on name for 1ncoming 

connections 
= alternate destlnation name for 

incOming connections 
= frame level ~1ndOw size = no response tlmer value (ticKS) 
= maximum number of bytes 1n frame 

information f1eld = maximum number of retransmissions 

. . For mat for t Y'p e F 11 n tc 1 s : 

<reg,vec,level,rngslz,K~C> 

where: reg - address of first device register -
vee - address of first dev1ce vector -
level - 1nterrupt pr1or1ty level for -

intertace 
rngs1z = size of host input ring (1n PDP-l0 

wordS) 
KMC ind1cates that a KMC 1s used 1n 

the 2020 1nterface 

format tor type H linK is: 

<nodnum,nspn,tcind> 

nodnum 
nsph 

= nOde number as seen by Tymnet = number of ports ava1labie for each 
host - specif1es -how many ports 
are really ava1lable to each host 
oUt of·tne max1mum number defined 
(256 if 1 n6st, 128 if 2 nosts, or 
64 1f 3 or 4 nosts). ~ort~ not 
aval1abie to hosts are available 
for -c1rcuits Qrlg1natinq from 
terminals. If all -ports are 
specified as available to hosts, 
no terminal Circuits can be ouilt! 
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~*******.* 
* L!'-JKH *' 
*******.*. 

Kind 

SAT 

BAS 

TPC 

= 
= 

= 

= kind of linK 
follo~1ng: 

TYMsat 

'fYMbase without 
conversion 

TYMbase with 
conversion 

.. must be one of the 

terminal protocol 

terminal protocol 

The LNKH macro 1s used follow a LINK macro tor a type H gateway to 
specify the "nosts" Wh1ch are to be known' to Tymnet. If th1s' node 1s 
not to support any hosts, i.e., if it is to ce a "1'YMSAT" only node, 
tn1s macro ShoUld not appear. In this case the LKHST modules must be 
loa de d • I f 1 t doe sap pea r ~ t h 1 s nod e w 111 be a If T Y j~ BAS" and the L K H B 5 
modules must b~ loaded. The format 1s: 

LNKH TYtttHS,T, NEXHST . 

Wnere: TYMHST = Tymnet host number 

NEXHST = MICRO-NODE host name whICh corresponds to TYMHST 

There may be up to 4 hosts spec1fied for eaCh type H lInK. 

*********. 
* LNKL '* 
**.******. 

'<Ii 

The LNKL macro 1s only used following a· LINK macro 
qateway. It spec1fies a syncnronous llne ·connecting to 
format 1s: 

for a type H 
Tymnet. The 

wnere: 

6 

LNKL 

chn 
nbr 
spee~ 

Chn,nbr,speed,s~t,type,xxxxxx 

= Numbe~ Of channels on line (number of groups times 16) 
= number of nelgnbor nOde = speed of line as follOWS: 

1 = 2400"baud 
2 = 4800 baUd 
.3 = 56000 baUd 
4 = 9bOO baUd 
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sat = S 1f this 1s a satellite 11nl( with long propig~tion 
1 . 

is delay, N 1f it a normal 11nl< 
type = line driver type - currently must always.be A 
xxxxxx = line ariver type 'dependent parameters as follows: 

<reg,vec,level> 
where: reg = address of tirst dev1ce register 

vee - address of first device vector 
level = 1nterrupt priority level for 

Intertace 

A type H 11n~ must always specify at least 1 Tymnet line using a LNKL 
macro. Up to a'11nes ~~y'be ~pecitiea. Ail LNKL macros must fOllow all 
LNKH macros. . 

******.*** 
* DEV * 
.*****.*.* 

Ine D~V macro spec1fles all non-terminal devices on tne nod~. It 1s 
onlY needea 1t devices are present. Its format Is: 

DEV dV,l~vel,<xxxxxx> 

~nere: dv : two letter mnemonic for device 
level = m1n1mu~ pr1vl1edge level for connect1on to device 
XXXXXX = device dependent p~r~meters 

Valid devices are: 

5T Status. device- - this is a. software device wh1ch 1s used to 
obtain status1nformation f~om the node and to control the node~ 
The-status device is'opt1onal but shoUld usually be included to 
allow 'aacess to data st6red 1n the nOde. The two device 
depende~t parameters are the pr1vlledge level for examlriln9 and 
wr1tlng memory. . . 

~DLoad device - this is a special device which 1s used to down
l1ne load adjacent nodes. It only be used witn type B or C 
linKs •. When included, ~t must alw~ys be specified with one 
SOCKet. 

LP Lln~ printer 

***** •• ,** 
~ soc * 
******.*** 
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The SOC macro 15 used with the D~V macro to specifY devices. Each 
OEV macro must be followed bY one or more SUC macros whiCh 'specifY eaCh 
socKet on tne 

devIce as follo~s: 

SOC sn,type,<xxxxxx> 

Where: sn = socket number cmust start at 1 and increase by 1) 

= type of device dr1ver for tnis socKet Cnot used for ST 
or WDl 

xxxxxx = dev1ce drIver dependent parameters (not used for ST or 
we - LP has unknown devlc~ ~ependent parameters) 

****.,***. 
* HCL • 
****** •• ** 

The HCL macro specifies any "host connect lIsts" wnlch are to be used 
bY terminals::ori thiS riod~~ "Each hoSt connect l1st"spec1f1es" an ordered 
list of "nost systems wh1Ch 1s used when a ter~1nal is"in1t1ally 
connected to tne node Qr when a "connect" command 15 issued without an 
.,rgument., Format' of this macro - is: . . 

HCL llst,<hostl,host2, ••• > 

Where: l1st : a slnql~ letter which identifies th1s l1st. 
~ust, b~ "A", second "8", etc. 

hostl = name of first host system 1n l1st 

host2 : name of second host system In list 

********** 
* DHOS'l' * 
***.** •••• 

First list 

The DHOST macro spec:l:!1es a s.j.nqle "default nost" whicn will be used 
as the destinatl0.n whenever· an unKnown host 1s Specif1ed.:' The host 
spec1f1ed will"be used as "the destInation extension. ThiS' allOWS hosts 
connected to a toreign networK connected to tn1s networK through a 
qateway to be accessed 1n a transparent manner. The gateway is 
specified ,as the ,"default host. Any"requests for an unknown host will 
tnus be routed to the gateway, wn1ch will then use 'the destination 
extens10n as 'the destination on tne foreign net'Nork. format of'this 
rn a c r 0 . 1 5 : ' . . 
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DHOS'j1 hstnam 

.'4here: hstnam = name of detault host (or gateway) 

•• ******** * LINX • 
••••• * ••• * 

The LINX macro spec1fles the asyncnronous terminal interfaces on the 
node. Format"'is,: 

LINX type,<xxxxxx> 

wnere: type : type of interface as follows: 
A ~ DLVll/DLil single 11ne interface 
S :'DZVli/DZil 4 or ij 11ne interface 
C - DHll'16 line lntertace 
D = Infotron' 7~O ",super';'mux" driver 
F = Nex111s SyStems DCP board 

xxxxxr = Interface dependent paramete~s 
~us~ally'<address,vector,prlorlty») 

.**.****** 
* LINI:: " 
********.* 

Each line on each term1nal1nterface must'be 
macro. The LINE macros must immed1ately follow 
specif1es tne interface,. Its, format is: 

specified 1n a LINE 
the LINX macro wh1ch 

'" 

LINE num,fa,or,1r,cmd,type,code,pro,~sK,snm,cm,acd,rob,dunw,hcl,prlv 

w'Jhere: nurn = socKet number for port (must be 1n ascending order) 
fa = 1ndicates 1f fixed or auto-baud rate or if special 

'~llne; F = f1xed, A = auto, C = special line used as 
h1gh speed clock, L = specIal llne used as serial 
prInter port. If C or F, no parameters beyondth1s one 
are, used. All C or L lines m~st follow all A or F 
ilnes. (even 1£ on different lnt~rfaces). F and A lines 

,'may be'- freely intermixed as may, C or L lines: 
or - output baud rate'1f fa = F or"auto rate detect type 1f 

fa ':" A . , " ~ 

1r = l~put baUd rate it fa = F and It Is different from the 
,output rate ~ other~ls~ should be null 

cmd = name of network command decoder - Should be "TIM" for a 
,T1MNET base and "SAT" for a TYMSAT . 

typ~ = default terminal typ~ (uSU~lly "TYMSHR") 
code = default character cOde-for"terminal - valid values are 
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ASC (Asel1), eRS (selectric correspondence), CAL 
.(se!e~trle call-360); BCD (Selectr1c BCD), and ESC 
(Selectr1c EBCD) 

pro = detault'termlnal profile (based on"host; TYMSHR, RSTS, 
HS;<) 

aSK = Y 1f should ask for Tymshare terminal 10; N 1f Should 
not 

snm = 1 if should suppress all net~ork messages, I 1f Should 
'suppress only 1nformational network nessages, N 1f 
should output all netw~rk m~ssages 

cm : Y If should allow network comm~nd mode and command mode 

acd = 

rOb --
dUhw --
hel : 

pr1v --, 

shOUld be default when not connected; R'1£ should allow 
networ~ command mode but only as, a result of typing the 
command 1nterrupt character; N if networK command mode 
Is not allowed . 
Y 1f Should do auto-connect When a disconnect 15 

'received; N 1f Should not, (not used Wlth TYMNET 
version) 
Y 1f shoUld release Chang Up) tne term1nal when a breaK 
is detected, N 1f shouid not 
indicates 1f d1al-upCanswers ring indicator and watcnes 
carrier detect) 'or hard-w1red line; DU = diai-up, HW = 
hard-wired . 
host connect list - single letter ~h1ch must nave been 
used as a host connect list' name 1n a HCL macro 
netw~~k ~rlVllege for terminal Ca octal nU~ber 1n the 
range 0-377) 
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3 Houtlnq conf1gurat1on 

for all configurations of MICRO-NODES some routing .information 1s 
necessAry. for an . 1solated node the rout1nq is simple and 
straightforward. AS the the number of nodes 1n a networK 1ncreases, the 
rout1ng become more complicated. The rout1ng information 1s conta1ned 
1n the ROUTE macro. Generally the ROUTE macro is placed in a file of 
the form PUxxxx.MAC, where xxxx is the node number. The ROUTE' macro has 
three parts: node 'ident1fication 1nformation, local resource: 
informat1on, and connect1v1ty information for ail other resources 1n the 
network. 

An 'exampl~ of a routing macro 1s: 

; rU552.mac - network m~p for node 552 (and fr1ends) 
.:nacro ROUTE 

.endm 

node 552 
NPATH 
NPATH 

hpath 
HPATH 

npath 
HPATH 

554,554 
553,553 

118,554,553 
930,* 

TYMNET,* 
BNET,554 

NODE "553 
NPATH 

NPATH 
HPATH 
HPATH 

HPATH 
HPATH 

552,5~2 
554,552 
118,.,552 
TYMNET,552 

. 930~552 
BNET ,.552 

NODE 554 
NPATH ·553',552 

NPATH 552,552 
HPATH c 930,552 
HPA~H 118,.,552 
HP~TH TYMNET,552 
HPA'l'H Bi~ET,' 

The NODE statement 
is associated w1th. 
node otner tnat the 
statement 1s REQUiRED 
for a nOde., 

speC1fIes wh1Ch node the information that tollows 
Information which follows a NODE ,statement tor a 

one be1ng assembled 1s ignored. Thus a NODE 
In order for'routing 1nformation to be assembled 

The first NPATH parameter specifies the pr1mary path 
other nOdes 1n tne netWork. The second parameter ~pec1fles 
path to be used 1t the f1rst 1s down. ' 

tor reach1ng 
a second~ry 

The HPATH statement spec1fles hOW to reaCh resources (nosts and 
gateways) 'In tne ~etworK. The "*" ind1cates that the resource'is in the 
node be1ng assembled. It specIfies a primary and a secondary path line 
the HPATH..statement. 
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4 Node mOdules 

The follo~1n9 table summarizes the modules reqUired for various node 
configuration options." Eacn module should only be loaded once and all 
modules may be loaded 1n any order after the COMMON, HOUTE, and XOT 
modules except that END must always be the last mOdule loaded. 

The base for the loaded ' Im~ge should normally be 1000. This is the 
default for th~ PDP-llLINKll iinker. It must be specified for tne PDP-
10 cross-linker. If the node uses an MXV-l1 mUlti-function card with 
tne ROM area configured for banK 0, the base address must be 21000. 
This must be specif1ed for both"the POP-11 l1nker-and the PDP-10 cross
linKer. 

The follow1ng mOdules must always be loaded: 

CGXXxx,RUxxxx,EXEC,E~ROR,PKT1,PKT2,PKT3D,ONCE,END 

If the node Includes a Tymshare "watch-dog" tImer, the OUG module 
must be included unless the AUT07 mOdUle 1s included. 
r01s table shows mOdules requ1red for eaCh type of link. 

Type 
6 
B 
B 
C 
o 
E 
F 
F 
G 
H 

H 

H 

H 

H 

H 

Notes 
using DUP11 
using OUV11 
us1ng DC? 

using KMC 
w1thout KMC 

MOdules reqUired 
LNK1,LNK2,LNKFLG,LNKB,LNKBS,LKBDUP 
LNK1,LNK2,LNKFLG,LNKB,LNK8S,LKBDUV,CRCBYT 
LNK1,LNK2,LNKFLG,LNKB,LNKBS,LKBOCP 
LNK1,LNK2,LNKRSP,LNKC 
LNK1,LNK2,LNKRSP,LN~D 

LNK1~LNK2,LNKE,LKEPKT,X25U,CRCTAB 
LNK1,LNK2,LNKF,LNKF2,TYMA,TYMB 
L~Kl,LNK2,LNKF,LNKF1,TYMA,TYMB 
~NK1~LNK2,LNKG,LKGPKT,LKGQAL,CRCTAB 

using DU11/DUV11 LNK1,LNKHA,LKHST1,LKHST2,LKHST3,TYMA 
(Tyms~t only) (see note 1) 

¢ 

using DUP11 LNK1,LNKHAP,LKHST1,LKHST2,LKHST3,TYMA 
(Tymsat only) (see note 1) -
using OU11/DUV11 LNK1,LNKHA,LKH8S1,LKH852,LKHBS3,TYMA,TYMB 
(Tymsat or Tymbas) , 
usIng DUP11 LNK1,LNKHAP,LKHBS1,LKHBS2,LKHBS3,TYMA, 
(Tymsat or Tymbas) TYMB " 
using DU11/0UV11 LNK1,LNKHA,LKHTP1,LKHTP2,LKHTP3,LKHTPC, 
(Tymbas with TPC) TYMA,TYM8 (see note 2i 
using DUP1ILNK1,LNKHAP,LgHTP1,LKhTP2,LKHTP3,LKHTPC, 
(Tymbas with TPC) TYMA,TYMB (see note 2) 

note 1: For a Tymsat on'lY node, the following standard·modules must be 
assembled wIth th~ parameter file SAT.MAC 1n addition to XP:MAC: 
TRM, TRMF, TRMt, TRMP,CMDS. 

note 2: For a node with Tymnet term1nal protocol conversion, the module 
TRMP must be ~ssembled with the parameter file TPC.MAC 1n 
add1tion to XP.MAC. 
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The following table spec1fies which modules are requ1red for devices: 
I 
I 

Device Type 
~~D 

SI' 
LP A 

Modules required 
LOAD 
STATUS 
LPTA 

If any terminal lines are spec1fied tor the node, the follow1ng 
modules must be included: 

TRM, TRMF ,.TRMP, TRMT, CMOS 

If any terminal lines specify the HTYM" command decOder, the CMDTYM 
module must be 1ncluded. 

If any tem1nal ;lnes specify the "SAT" commana deC06er, tne CMDSAT 
module must be included. 

If any terminal spec1fies auto-baud, tne modules correspondIng to the 
auto-baud detect'type SPeC1fled must be included: 

De tect -'t ype MOdule 
, 1 AUT013 

2 AUT013 

3 AUT013 

4 AUT045 

5 AUT045 

b AUT06 

7 AUT07 

Description 
110, 150, 300 baUd asci! 
and 134.~ baud correspondence 

110, 300, 1200 baud asc1i and 
134.5 baud correspondence code 

300, 600~ 1200, lijOO, 2400, 4800 
and 9600 baud asci! 

TtMNET style, de~ect for'110, 150 
and 300 baUd asci! term1nals 

TYMNET style detect for 110, 300 
and 1200 baud asci! . 

TYMNET style detect for 110, 300 
and 1200 baud asc1i and 134.S 
baud correspondence or ebcdic 
(using high speed ClocK) 

rtMNET style detect same as 
type 0 (but with DOG"builtin) 

The AUT06 and AUT01 modUles cannot both be loaded in the same nod~. 
The AUT07module InCludes Tymshare watchdog timer'tuncttons, sO"1f 1t 1s 
loaded, the module OOG must not"b~ loaded. 

If any terminal codes other than Ascii are spec1f1ed, the modules 
specified in the ~oilow1ng table must be included: 

Code 
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CRS XLTCRS 
EBC XLTEBC 
CAL XLTCAL" 
BCD XLT9CD· 

Note that some autO-baud detect tables specify COdes otner than 
ASCII. Use of any of these auto-baud tables also require that the 
corresponding tra~slatlon table~ be Ibaded." 

" . " 

Tne follow1ng table specifies which modules are required for terminal 
interfaces: 

14 

Type "Notes 
A 

"8 no C or L lines 
8 C or L lines 
C 
o 
F 

MOdules required 
LINA 
LINB 
LINSX 
LINe 
LIND,LINDl 
LINF 
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5 Module assembly 

The configuration dependent modules are assemoled us1~g MACRO-11 or 
~ACNll as follows: (noae name 1s assumed to be "xxxx") . -

CGXXXX=XP,CGxxxx,COMMON 

RUXXXX=XP,CGXXXX,RuxXXx,ROUTE 

If sources are aval1abie, the rema1ning modules are assemblep as 
follows: . 
for machines with EIS For machines without EIS 

EXEC=XP,EXEC 
ERROR=XP,ERROR 
PKT1=XP,PKT1 
?K'f2=XP,PKT2 
DOG=XP,DOG 
STATUS=XP,STATUS 
rRt~=X?, TRM. 
TRMf=XP, TRr~f'* 
TRMP=XP,TRMP** 
TRMT=XP ,·TRMT* 
Ct~DS=XP, CMOS" 
CMDNEX=XP;CMDNEX 
CMDTYM=XP,CMDTYM 
AUT013=XP,AUT013 
AUT045=XP,AUT045 
AUT06=XP,AUT06 
AUT07=XP,AUT07 
XLTCRS=XP,XLTCRS 
XLTEBC=XP,XLTEBC 
XLTBCD=XP,XLTBCD 
XLTCAL=XP,XLTCAL 
LINA=XP, LINA~
LINB=XP,LIN8 
LINBX=XP,LINSX,LINB 
LI~C=XP,LINC 
LLND=XP,XM,LIND 
LIND1=XP,XM,LINOl 
LI~F=XP,LINF 

LNK1=XP,LNi<1 
L~K2=XP,LNK2 
LNKB=XP,LNK8PR,LNKB 
LNKBS=XP,LNKBPR,LNK8PS 
LKBDUP=XP,LNKBPR,LKBDUP 
LKBDUV=XP,LNKBPR,LKBOUV 
CRee YT=XP, CR'CBYT' 
LNKC=XP,LNKC. 
LNKO=XP,LNKD 
L'lKE=XP,LNKE 
LKEPKT=XP,LKEPKT 
X25Q=XP,X25Q 
LNKF=XP,LNKFPR,LNKf 

EXEC=NOEIPR,XP,EXEC 
ERROR=NOEIPR,XP,ERROR 
PKT1=NOEIPR,XP,PKTl 
PKT2=NOEIPR,XP,PKT2 
OOG=NOEIPR,XP,DOG 
STATUS:NOEIPR,XP,STATUS 
TRM=NOEIPR,XP,TRM* 
TRMF=NOEIPR,XP,TRMF* 
TRMP=NOEIPR,XP,TRMP** 
TRMT=XP,TRMT* 
CMDS=NOEIPR,XP,CMOS* 
CMDNEX=NOEIPR,XP,CMDNEX 
CMOTYM=NOEIPR,XP,CMUTYM 
AUT013=NOEIPR,XP,AUT013 
AUT045=NOElPR,XP,AUT045 
AUT06=XP,AUT06 
AUT07=XP,AUT07 
XLTCRS=XP ,'XLTCRS 
XLTEBC=XP,XLTEBC 
XLTBCD=XP,XLTBCD 
XLTCAL=XP,XLTCAL 
LINA:NOEIPR,XP,LINA 
LINB=NOEIPR,XP,LINB 
LIN8X=NOEIPR,XP,LINBX,LINB 
LINC=NOEIPR,XP,LINC 
LIND=NOEIPR,XP,XM,LIND 
LIND1=NOEIPR,XP,XM,LINDl 
LINF=NOEIPR,XP,LINf 
LNK1=NOEIPR,XP,LNKl 
LNK2=XP,LNK2 
LNKB:NOEIPR,XP,LNKBPR,LNKB 
LNKBS=NOEIPR,XP,LNK8PR,LNKBPS 
LKBDUP=NOEIPR,XP,LNKBPR,LKBDUP 
LKBDUV=NOEIPR,XP,LNKBPR,L~BDUV 
CRCBYT=XP,CRCBYT 
LNKC=NOEIPR,XP,LNKC 
LNKD=NOEIPR,XP,LNKD 
LNKE=NOEIPR,XP,LNKE 

. LKEPKT=NOElPR,XP,LKEPKT 
X250=NOEIPR,XP,X2SQ 
LNKF=NOEIPR,Xf',LNKfPR,LNKf 
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LNKF1=XP,LNKFPR,LNKFl 
LNKF2=XP,LNKfPR,LNKF2 
Lr~KG=XP, LIH<G 
LKGPKT=XP, LKGPK'r 
LKGQAL=XP,L~GQAL 

C~CTAB=XP,CRCTAB 
LNKHA=XP,LNKHA 
LNKHAP:XP,DUPPR,LNKHA 
LKHST1:XP,SATPR,LNKHPR,LKHPK1 
LKHST2=XP,SATPR,LNKHPR,LKHPK2 
LKHST3=XP,SATPR,LNKHPR,LKHPK3 
LKHBS1=XP,LNKHPR,LKHPKl 
LKHBS2=XP,LNKHPR,LKHPK2 
LKHB53=XP,LNKHPR,LKHPK3 
LKHTP1=XP,TPC,LNKHPR,LKHPKl 
LKHTP2=XP,TPC,LNKHPR,LKHPK2 
LKHTP3=XP,TPC,LNKHPR,LKHPK3 
LKHTPC=XP,LNKHPR,LKHTPC 
LOAD=XP,LOAD 
ONCE=XP,OI'JCE 
END=XP,END 

Notes,: 

LNKF1=NOEIPR,XP,LN~FPR,LNKF1. 
L N K f 2 = N 0 E I r? R , X P , L N K f' P R , L N K f 2 . 
LNKG=NOEIPR,XP,LNKG 
LKGPKT=NOEIPR,XP,LKGPKT 
LKGQAL=NO~IPR,XP,LKGQAL 

CRC'rAS=XP, CRCTAB 
LNKHA=NOEIPR,XP,LNKHA 
LN·KHAP=NOEI PR, XP, CUP, LNKHA 
LKHST1=NOEIPR,XP,SATPR,LNKHPR,LKHPKl 
LKHST2=NOEIPR,XP,SATPR,LNKHPR,LKHPK2 
LKHST3=NOEIPR,XP,SATPR,LNKHPR,LKHPK3 
LKHBS1=NOEIPR,XP,LNKHPR,LKHPKl 
LKHBS2=NOEIPR,XP,LNKHPR,LKHPK2 
LKHBS3=NOEIPR,XP,LNKHPR,LKHPK3 
LKHTP1=NOEIPR,XP,TPC,LNKHPR,LKHPKl 
LKHTP2=NOEIPR,XP,TPC,LNKHPR,LKHPK2 
LKHTP3=NOEIPR,XP,TPC,LNKHPR,LKHPK3 
LKHTPC:NOEIPR,XP,LNKHPR,LKHTPC 
LOAD=NOEIPR,XP,LOAD 
ONCE=NOEIPR,XP,ONCE 
END=XP,END 

* If for Tymsat only nOde, these files must De assembled with the 
parameter flie SAT 1n addition to XP. 

** If for Tymsat only node, this f1le must be assembled with the 
parameter flle SAT 1n add1t1on to XP; 1f for nOde with Tymnet 
terminal protocol converter". (LKHTPC loaded) th1s file must be· 
assembled with the p~rameter' f1le TPC 1n add1tlon to XP. 

16 TYMSHARE D1str1butea Systems Group, cupert1no, Ca. 



RSTS host conflgurat10n 

6 RSTS host confiQur~tlon 

In order to use a . RSTS system as a nost in a MICRQ-~OOE networK, 
several- networK related parameters must oe defined at SYSGEN t1me. 
Tnese parameters spec1fy how the system is connected to tne network and 
hOW K.B. numbers are mapped to network ter~1nals or dev1ces. The 
parameters associated w1th the connection to tne network specify hOW 
many nodes are connected to the host and give the deVice addresses for 
eaCh interface to a nOde~ Note that~ unlike other dev1ces on a RSTS 
system, the device addresses for tne networK interfaces must be 
specified ~t SYSGEN t1me. The correspondence between K.B~ numbers and 
network terminals or devices is also specified at SYSGEN time. These 
spec~flcatlons-establish a one-to~one conrespondence between a RSTS K.8. 
number and a terminal or device on the networK. ThiS serves two 
ourposes: flr~t, it ~llows an "outgoing connection" to be established 
from the nost to the terminal or dev1ce by simply "lnlting" the 
corresponding K.B. oy a program; second, It guarantees that Whenever the 
specified device or terminal connebts to the host system 1t will always 
be mapped as the corresponding K.8. number. It tne speclfied K~B." 
number 1s not available, the connect1on will be refused. Tn1s should 
normally not ha~p~n since K.B. numbers wh1ch are spec1fied to correspond 
to a spec1a! network deVice or terminal are not used in the g~neral pool 
of network K.a.·s~ - -

The confIguration Of each RSTS host 1n a MICRO-NODE network Is 
specified 1n the .normal manner fqr RSTS ~1th the addItion of the 
informat1on necessary to specifY the conriect1on to the" network. An 
extended SYSGEN program w1ll be provided, but, until it 15 available, 
the following proceedure should be used. The standard "DEC SYSGEN 
program should be run to specify the RSTS system configuration except 
for the connection to MICRO-NODE. Any direct terminal connections to 
tne RSTS system are spe~1fied at this t1me. Note that the "multi
terminal" and "echo control" features are not supported by this releas& 
of MICRO-NODE and must not "be included in tne RSTS configurat1on. The 
output of the SYSGEN program cons1sts~ of two f1les: SYSGEN.MAC ana 
SYSGEN.eTL. Both of these f1les must be edIted to include the 
specification Of the MICRO-NODE ~onnectlon. In tne CONFIG.MAC file, the 
following lines must be inserted just before the l1ne which reads 
II: T Ii: H r.1 I N A LOP T ION S " -

NX = 
NXN = 
NOVEC = 
NIVEC = 
NOCSR = 
N1CSR = 
NOSOC = 
N1SOC = 
NT11 = 

1 
n 
vecO 
vecl 
csrO 
csrl 
socO 
socl' 
m 

;1 IF NEXI~IS NETWORK SUPPORT; ELSE 0 
;NUMBER OF INTERFACES TO NETWORK NODES 
;VECTOR ADDRESS FOR FIRST INTERFACE 
;VECTOR ADDRESS FOH SECOND INTERfACE 
;ADDRESS OF CSR fOR FIRST INTERFACE 
;ADDRESS OF CSR FOR SECCNU INTERFACE 
;NUMBER OF SOCKETS ON FIRST INT£RFACE 
;NUMBER OF SOCKETS ON SECOND INTERFACE 
;NUMBER OF NETWORK TERMINAL DOH'S 
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;DEFINE nOUTGOING" NETWORK SOCKETS 
; fORMAT IS: 

K84 K.B.NO.,DEV,CLASS,PRIURITY,TYPE,SUBTYPE,WRN,MAX 

:OEFINE 
• , . , 

• ~.1.~CRO 
K61'v 
KBN .' 
.ENDM 

NET\iORK 
FORMAT 
NODE 

.MACRO 
NODE 
NODE 
.ENDM 

OUTNET 
5 P e c 1 f 1 cat ion' 
speclflcation 

MAP 
IS: 
·NAME,PRIMARY 

NETMAP 
nodea,npa,nsa 
nOd~b,nPb,nsb 

for outgoing device 
for outgoing device 

INTERFACE,SECONDARY IN'TERFACE 

In the above code, upper case letters indicate text tnat must be 
included ex~ctlv as given; lower case letters lridlcate text that will 
vary according to-the conflguratlon~ Additional (or fewer) lines may be 
required In some Places depending on the ·conf1guratlon.- For each 
networK interface, each of the symbols NnVEC, NnCSR, and NnSOC must"be 
defIned, whereon 15 tne number of the interface. The ~irst interface 1s 
always numbered· O. -Also, a separate K8N line must be Included for each 
"outgoing~ networK devIc~. . The parameters 1n these lines must be 
defined as follows: -

CLASS = 200 
PRIORITY = 0 
TYPE = 0 
SUBTYPE: = 0 
WRN - 5 -
MAX 

.. = 7 

The DEVICE parameter 1s the full network name of the device; for a 
terminal tnis 1~: 

TRnNODE 

where "n" 1s the port on the node for the terminal and "NODE" is the 
name of the nOde. The K.B. number given must fall With the range of 
networK K.B~'s in thlS confl~Uration. Remember that network K.B.'s are 
assigned above all other K.B.'s·in the configuration. 

- . 

The network map section must include a "NODE" lIne for eaCh node 1n 
the network, 1ncluding nodes Which are not directlY connected to this 
host. The '; number following the node name indicates which d1rectly 
connected node Wlll be used to reach the- indicated node tor outgoing 
connections. Tnls 1s tne number Which 15 used -the NnVEC, NnCSR, and 
NnSOC symbols. If a nOde 15 not included 1n this table, it Will still 
be able to connect to the host,· but no outgoing connection from the host 
to that node ~ill be posslble. 
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The SYSGEN.eTL file ffiust also be edited to 1ncluae tne required 
network modules. Th~se edits are the same reqardless of the 
configurat1on. Preceedlng the line wh1ch contains qnly the text 
"TTDINT/C", a line" must be 1nserted Which reads "NXDINT/C". Preceed1ng 
tne line which contains only the text "TTDVH", a line must be inserted 
~nich reads "NXDVR/C". preceedlng the f1rst line Wh1ch reads "SR 
LINK.SAV", the following text must be Inserted: 

-
After tne acove changes nave been made, the RSTS monitor 1s built in 

tne normal way using SYSBAT. 

SR MACRO.SAV 
NXOVR,NXDVR/C=IN:COMMON,KERNEL,DK:CONFIG,IN:CHECK,NXDEF,NXDVR 
SR MACRO.SAV -. 
~XDINT,NXDINT/C=IN:COMMON,KERNEL,OK:CONFIG,IN:CHECK,NXDEF,NXDINT 

Tne files NXDINT.MAC, NXDVR.MAC, AND NXDEF.MAC must be present on the 
input dev1ce. Also, the vers10ns of COMMON.MAC, KERNEL.MAC and TBL.MAC 
prov1ded with MICRO-NODE must be used. 
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Appendix A 

'OEC 9301 Bootstrap Module 

. Nex11is systems provides a set of PROM Chips for the DEC 9301 
bootstrap module which allow a" Unibus POP-11 node to be loaded through 
either a local (OR-lll"or remote (DU-l1 or DUP-l1) connection or from 
paper tape (for dlagn6stlcsl. A DEC compatible front-panel emulator Is 
also provided for use with PDP~11/04 a~d PDP-l1/34 ~achlnes equ1pted 
with the operators panel. A simple memory diagnostic routine is 
included. 

startup character1stics are ·determined by setting the appropriate 
switches on the 9301 card during installation. The bootstrap' can be set 
up to expect commands from the console terminal or to boot automatically 
from anyone of ~'devlces without operator intervention. 

The bootstrap 15 initiated by the operator ~nen tne node 1s powered 
UP or when trie "boot~ "button ~progr~mmers p~nel) or "In1t" switch 
(operator's panel) 1s pressed. 

Console terminal commands 
.~ .. -

The console term1nal startup option is selected during installat10n 
bY setting the 9301 sw1tches as per table A. The bootstrap'then 
displays the contents ot RO, R4~ Sp, R5 a~d the '$' prompt. InIt1ally 
the registers contaln garbage. '~ow any o~ the commands from tne con~ole 
command summary can be entered.' -

- otJ 

Console command summ~ry 

TT Absolute paper tape loader for DEC diagnostics 
DO DR11 unit 0 boot (local node) 
D1 DR11 unlt 1 boot (local node) 
02 oR11 unit 2 boot (local node) 
D3 DRi1 unit 3 boot (local node) 
UO DUx unit 0 boot (remote nOde) 
Ul DUx unit 1 boot (remote node) 
U2 DUx unit 2 boot (remote node) 
U3 DUx, unit 3 boot Cremote node) 

L <address> load address 
E examine locatIon 
0 <data> deposit data 
S start program 

'Note - all commands must be in upper case. 
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After loading the node the bootstrap watts several seconds before 
starting the node. 

the memory d1agnostic option 1s selected with the appropriate switch 
settings from table A. Tnls d~agnostic tests only the lower 2BK of 
memory. Any error detected will immediately halt the CPU at address 
173742. The bad memory location can then be determIned by examIning and 
recordl~g the ~ontent.s of tnese registers: 

RO = expected ·data 
R4 = rece1ved data 
SP ; fa111n9 ~ddress 

Tn1s kind of error 1s not solved by skipping the memory d1agnostic
your computer 1s SiCK! C~ll your DEC represent~tlve for ass1stance. 

*** Warning *.* 
All normal boots Should be done with the memory diagnost1c option •. 

Tn1s may be SKipped but only at the risk of your system~s integrity as 
bad memory can cause any number of myster10us problems. 
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The NX9301 bootstrap is capable of booting a MICRO-NODE node through 
DR11'S, DUll'S and bUP11's. 'These devlces must be strapped for tne 
standard MICRO-NODE address listed below. 

Device Unit Address Vector 
------ ---- ------- ------
DRl! 0 7&7770 300 

" 1 ' ·767760 310 .. 2 767750 320 .. J 767140 330 
DUx11 0 760010 340 

" 1 760U20 350 
fI 2 760030' 360 
fI 3 760040 370 
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TABLE A 

Automatic startup options Starting 
address 

~-------------~~-~~-~~~~- -_ .. _----
Keyboard entry 

with memory d1aqnos t1c·s 773000 
w/o fI .t 773030 

DRO entrY 
with memory diagnostics 773426 
'1110 tI " 77.3430 

DRl entry 
with memory diagnost1cs 773436 
"11/0 " If 773440 

DR2 entry 
with memory diagnostics 773446 
w/o II " 773450 

01{3 entry 
with memory diagnostics 773456 
w/o· II " 773460 

DUxa entry 
with memory dlagnos t 1.cs 773470 
w/o .. if 773472 

DUxl entry 
with memory d i a Q nos t i.es 773500 
w/o " " 773502 

Dux2 entry 
with memory diagnostics 773510 
w/o " ft 773512 

DlJx3 entry 
with memory d 1 a q nos t ·1 C s 773520. 
w/o II ,. 773522 

DL paper tape entry· 
'Ill t h memory diagnostics 773532 
'11/0 It n 773.534 

SWitcn 1 must always be on 

Sw1tCh settinas 
34567890 

-----~-.. 

xxxxxxxx 
XXxxooxx 

oxxxoxoo 
oxxxooxx 

oxxxoooo 
oxxoxxxx 

oxxoxxoo 
oxxoxoxx 

oxxoxooo 
oxxooxxx 

oxxoooxx 
oxxoooxo 

oxoxxxxx 
oxoxxxxo 

oxoxxoxx 
oxoxxoxo 

oxoxoxxx 
oxoxoxxo 

oxoxooxo 
oxoxooox 

x = on 
o = Off 

Switch 2 should be on to enable automatic boot on power-up, off 
otherwise ... 
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Appendix 8 

-OEC BDV11 bootstrap module 

Nexills Systems prov1des a set of PROM chips for the DEC BOVll 
bootstrap modula for the LSI-li wn1ch allow a node to be loaded through 
either a local, CORVll) or remote (DUVll) connect1on or from' paper (for 
diagnostics). A slmpl~ memory dl~~nost1c rout1ne is included~ , 

Since there are no option switches on the BOVil module, the bootstrap 
rout1ne scans all devices for activity and loads from whichever one 
becomes active •. ' The bootstrap is entered whenever the node 15 powered 
UP or whenever the'reset sw1tch 1n operated. 

Complete 1nformation on the operation of the BDV1l bootstrap will be 
provided In a later edition of the document. 
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Memory ~lloc~tlon 

APpendix C 

Memory allocat1on 

The following specifies all reserved PDP-11 memory locations. This 
includes the recommended device register and vector addresses for 
networK, devices and interfaces. Generally, only tnose devices which are 
to be used for . booting mus t be a t the spec if i'ed add res ses since all 
devices are specified 1n the config file for each node. It 1s strongly 
recommen~~d that the addresses given here be u~ed, nowever, to el1minate 
the possibll ty~ of conflicts., 

The following specifY Single words: 

01 Not used 
2/ Not used. 

The following specify word pairs which contain the new PC 1n the 
first word and the new psw 1n the" second word. -

4/ 
101 
14/ 
201 
24/ 
30/ 
34/ 
40-54 
60/ ' 
64/ ~' 

70/ 
741 
1001 . 
1141 
120/ 
1241 
1301 
1341 
1401 
2001 
2041 

210/ 
2141 
2201 
224/ 
2301 
234/ 
2401 

BUs time out trap 
Illegal lnstr trap 
aPT Instr trap , 
lOT lnstr trap 
Power fall trap 

'EMT lnstr trap 
TRAP Instr trap 
Reserved to "software 
CTY input Interru~t 
CTY output interrupt' 

LSI-l1 ClOCK interrupt 
Memory parity 
F1rst DRi1 input interrupt 
First DR11 output InteruPt 
second DR11 1nput interrupt 
Second OR11 output 1nterrupt 
ThIrd DR11 'input interrUpt 
LP/l1/TI810 printer interrupt 
RF11/RSll RJS04/RWS04/RS04 RJS03/RWS03/RS03 disK 
interrupt 
RC1! dlsk Interr~Pt 
TC11/TU56 OECtape lnterrupt 
HK11/RK05 dIsk interrupt 
TMA11/TU10 TS03 TJU16/TWUlb/TU16 tape interrupt 
C~11/CD11 card reader interrupt 

PI R (~ 1 n t err U p t 
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2441 
2501 
2541 
2601 
2641 
270/ 
274/ , 
300-364 

FIS trap 
Memory management trap 
RPll/RPol kJP04/RWP04/RP04 disk interrupt 
TAll cassette interrupt 
First ~XV11 1nterrupt 
Second Rxvil interrupt 

Asynchrontius line interfaces or aodlt1onal linK O~ host 
lntertac~ Interrupts (as~nChronou~ Interface vectors are 
asSigned downwardS from 364) - -

The following spe~1fY single words: 

770200-770366 
770370-772036 
772040-772072 
772074-772436 
772440-772476 
772500 --772516 
772520-772532 
772534-772776 
773000-773376 
7 7 3 4.00 -7 7 3 7 7 6 
714000-716676 
716700-776752 
776754-777156 
711160-777166 
7771701 -
1771721 
7111741 
7771761 
777200-777336 
777340-717350 
777400-777416 
.777460-771476 
-7775001 . 
717502/ 
777504-777506 
77751'01 
7775121 

.1775.141 
7775161 

. 7775201 
7775221 
7775241 
777526-777544 
7775461 -
777550-777556 
7775601 . 
7775621 
7775641 
777566/ 
777570~77777o 

Processor dependent locations 

RJS04/RWS04/RS04 RJS03/RwS03/RS03 diSK 

TJU16/TWU16/TU16 tape 

TMAII/TU10/TS03 tape 

BOV1l fIrst window or REV11 first half 
BOVll second window or REVil second'half 

RP11/RP03 RJP04/RWP04/RP04 d1SK 

CR11/CD11 card reader 
First RXV11 diSK RXCS 
First RXVli disk RXDB 
Second RXV11 disk RXCS 
Second RXVll disk RXDB 

TCll/TU56 OECtape 
RK11/RKOS d1sk 
RF11/RS11 disk 
TAll cassette status 
TAll cassette data 

TI810 printer control CONTROL 
Not used 
LPll/TI810 printer status 
LP11/TI810 printer data 
BOVll base reg1sters 
BDVll seratchpad 
BDVll ~w1tches' 

KW11-L ClocK status 

cry RCSR 
crY RSUF 
CTY XCSR 
CTY XB1JF 
processor dependent locat1ons 
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Index 
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DEfINE 3 
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OEV macro 7 
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tieL macro H 
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LINE macro 9 
LINK 4 
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NAME 3 
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NPATH 11 
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ROUTE macro 11 . 
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1 INT~OnUCTION 

1.1 The System XXV 

ihe brain of the System XXV is a ~oonly computer and its memory. 
Associated with this are three disk drives. which store and 
retrieve information on the disks, and a tape drive for reading 
information into the system frGm tape. Tn addition. the system 
is connected to one or more networks which allow it to 
communicate with users and other computers. These various oarts 
which make up a System XXV are run by a monitor (or operating 
system) called "AUGUST". AUGUST talks to the network, makes 
sure that all the parts of the system are workinQ properly and 
in harmony. and oversees users· interaction with the programs 
run by the system. ~UGUST also communicates directly with 
~ystem x~v users through a program called "~X~C" and carries out 
many user commands. 

1.2 PurDose and structure of the Manual 

This manual provides the information necessary to bring up a 
System XXV that has crashed. It is divided into several major 
sections, each ot which covers a different situation you might 
encounter after a system crash. Their order is the same as the 
series of Questions you ~ight ask yourself when faced with a 
system that is not operating correctly. We hope that readi~a 
through the sections in order will enable you to step through 
the process of deter~ining what is wrong with a system. deciding 
how to bring it up, and finalLy a~tualLy doing the recovery 
procedure you have decided on. Because the ~anual is arran~ed 
in this working order. its first several sections deal with 
error cond1t;ons and hung systems. Only after these Droble~s 
are dealt with can we turn in section 5 to ~hat to do if the 
system has crashed. This section discusses recovery procedures 
in general. the various tYDes of recovery available on the 
System XXV, and when to use each of them. Section 5 is very 
important; do not skiD it. 

Where applicable and helpful, each large section of this manual 
is divided into four parts: 

Introduction. A quick look a~ the current section. This 
will tell you such things as what the section .is about. how 
the information is organized. and where to go if it is not 
what you need. 

Summary. An outline that briefly presents exactly what you 
need to know or do. This is meant to be used as a working 
document er for quick reference; no e.planation is included. 

Discussion. A detailec explanation of the infer.ation and 
procedures outlined in the Su~mary. 



1 Introduction 

Errors and Recoveries. A list of common problems and 
suggested solutions. 

1.3 Conventions of the Manual 

This manual has a set of conventions that will make it, we hope, 
clear and easy to read. 

Program name~ always appear in capital letters, for example, 
CHECKOISK. 

Special keys on the terminal are indicated by the abbreviations: 

(SP) for space 

(CR) for carriage return 

(ESC> for altmode or escape 

(IF> for line feed 

Control characters are indicated with the notation "CTRl" and 
surrounded by angle brackets, for example, (CTRL-X>. To type a 
control character~ hold down the CTRl key while typing the 
letter. To type (CTRL-X>, for instance. you woulti hold dONn the 
control key and at the same time type an X (in uopercase or 
lowercase). 

The manual will refer to switches on the control panel by 
function in capital letters. When you look at the control 
panel, you will see that the switches are in rows and that 
different rows of switches are labeled by what they controli for 
example, there is a row of switches labeled "micro processor". 
Inside these rows of switches, individual switches are named ~y 
what they do; for instance, in the row of switches labeled 
"micro processor", there is a switch named Bstop". This switch, 
which is used to stop the microprocessor, is called ~TCRO 
PROCESSOR STOP. 

You put control panel switches "on" by pushing them up, and you 
put them ·off" by pUshing them down. Some switches are 
Momentary. which means that a~ter you put them on (up), they 
will return to the off (down) position when you release them. 
If you read ·Put MICRO PROCESSOR STOP on", this means push UP 
the switch labeled "stop" in the row of switches labeled "micro 
processorB. 

Commands appear in two ways. ~hen the command is discussed in 
the text. the first letter of the command is capitalized an~ 
there are no Quotation marks. When, on the other hand, you are 
directed to enter a specific command, for example in the Summary 
of a section. the command and its ar~ument(s) are lowercase and 
enclosed in Quotation marks. In this case, type exactly what 
you see. excluding, of course. the Quotation marks. If the 
operator·s terminal is uppercase only, you may type the commands 
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in uppercase; however, the reverse is not true. All uppercase 
commands must by given that way. do not type them lowercase. 
Some prgrams cannot recognize uppercase letters. 
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2 ~RROR CONDITIONS -- HOW TO IDENTIFY THEM 

2.1 Introduction 

~hen you are faced with a system experiencing some problem. the 
first thing you need to do ;s determine what this problem, may 
be. There are three important aids in this process: error 
~essages, BU~HLT numbers. and error li~hts. Always read and 
record the error messages. BUGHLT numbers. and error lights 
before you attempt to bring the system. up. 

2.2 Error ~essages and BUGHLT Numbers 

When the system crashes. it usually provides an error message on 
the operator-s terminal specifying what caused the crash. This 
is followed by a BUGHLT number. Always read and record error. 
messages and PUG~LT numbers when you have a system that is down. 
~ list of the various BUGHLT numbers and what they mean comes 
with this manaul. 

The syst~m may be set so that it does not print the BUGHLT 
number. but only orints the word -BUGHLT- followed by the 
location of the 8UGHLT. When this happens. type w.[_ to force 
the system to print the number. The BUGHlT number wilL be th~ 
second, or right. half of the number printed. 

2.3 Error lights 

When the system ;s functioning normally. certain lights on the 
control panel are on, others off. ~hen the system crashes. 
these lights change. Lights that indicate the system is 
functioning correctLy are replaced by error lights. Lights 
indicating some error has occurred. This section wiLL heLo you 
teLL the difference between lights lit during normal operation 
and error lights. 

Normal Lights 

When the system is operating normally. a pattern 
consisting of four lights wilL be cycling among the 
address Lights on the control oanel. Unless the system is 
very heaviLy loaded. these lights should be moving. If 
they do not move for a reasonable oeriod of time. the 
system is orobably hung or down. 

Error Lights 

The following lights on the control panel are lit stead1ly 
only when an error has occurred and the system has crashed 
or will crash. 

MEM PAR ~RR light indicates a memory parity ~rror. 
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~I PAR ERR light indicates a microcode parity error. 

PROS HALT li~ht indicates that the computer has 
encountered a halt instruction in AUGUST. the operating 
system. Syste~s programmers occasionally install halt 
instructions in AUGUST to help them trace proble~s. 
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3 IS Trl~ SYSTEM HU~G OR HAS IT C~ASHED? 

Before you can deal with a system that is not operating correctly, 
you must determine whether it is hung or has crashed. Learning to 
reco3nize a hung system is a matter of practice. There is no ~~e 

sure test that will determine if a system is hung, but hung systems 
do have the following common symptoms. 

1) Lights on the control panel appear static or are immobile and 
pulsing in some kind of regular pattern. 

2) There is no response when you type (CTRL-C) or <CTRL-T) on 
the operator's terminal. 

3) You cannot log in from another terminal. 

~) You are receiving irate calls from users who are unable to do 
anything. 

5) In spite of all this, there is no 8UGHlT indicated on the 
operator's terminal. 

If a system ~s net functioning and does not have one or more of 
these symptoms, then it has crashed. See section 5. ~hat to do if 
the System has Crashed. 
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4 WHAT TO 00 IF THE SYSTEM IS HUNG 

~.1 Introduction 

The procedure documented in this section vill force a hung 
system to crash. This may seem brutal. but it is necessary. 
The hung syste. is in l1abo; only after it crashes can you bring 
it back UP. ~hen you finish this procedure and the system is 
down, use the disk recovery procedure to bring it UP. 

4.2 Summary 

1) Put address switch 31 on (up). 

2) out data switch 2 on. 

3) Put CONSOLr DEPOSIT THIS momentarily on. 

~) Put data switch 2 off. 

5) Put data switch 0 on. 

6) Put CONSOLE DEPOSIT THIS momentarily on. 

7) Wait until activity lthe flickering of the lights. etc.) 
stops. 

8) Bring the system u~ w~th the disk recovery procedure. 

4.3 Discussion 

When the system is hung, it is trapped in the execution of some 
process. The procedure outlined in the above Summary is 
dp.signed to bring the system out of this cycle and cause it to 
crash. This is desirable because crashin~ is the normal 
response to abnormal conditions. When it crashes, the syste~ 
tries to take care of itself -- to save files, to protect the 
monitor, to print an error message indic3ting what the problem 
may be, and so forth. Furthermore, only after it has crashed 
can the system be brought up. 

Pecause a hun9 system ignores commands entered on the operator's 
ter.inal, to work with one, you must enter the data and commands 
manually from the control panel. Put on address switch 31 by 
pushin~ the switch up. Then. put on data switch 2. Finally, 
momentarily put on CO~SOlE DEPOSIT THIS. This process turns on 
bit 2 at address 20 octal in the computer's memory. When you 
turn on this bit, you tell the system that everything that is 
storeo in the temporary storage areashoutd be read back into 
its permanent location. Temporary storage contains all new 
information the system has not read out to its ~eal disk 
location and also the intermediate results from processes being 
performed but not yet completed. Before forcing the system to 
crash, you need to make sure that all this information is safely 
stored in the right place on the disk. 
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~ow put data switch 2 off. put on data switch 0 and then put on 
CONSOLE DEPOSIT THIS. 8y doing this. you turn on bit 0 at 
address 20 octal. This bit is used by the system to record and 
check its status. When bit 0 is off. the system knows it is 
running successfully; when bit 0 is on. it means the system has 
encountered a dangerous situation and should crash. Thus. when 
you turn on bit 0 manually from the control panel, you trigger a 
system crash. Once all the flickering of the lights stoos. the 
system is down. Bring it up with the disk recovery procedure. 
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5 WHA.T TO DO IF THE SYSTEM HAS CRASHED 

5.1 Introduction 

When a System XXV crash~s. before you can bring it UP you must 
decide which recovery procedure to use. ~his section will help 
you do this. It's divided into three parts. The first part 
explains what the System XXV's recovery prodecures do. the 
second part briefly describes the recovery Qrocedures available. 
and the third part will hel~ you decide which procedure you need 
to use. In addition. we ~ive advice about what to do if you 
cannot bring up the system. Once you know which recovery 
orocedure to use, tor specific instructions, go to the major 
section describing it. 

5.2 What is a Recovery 0rocedure~ 

The System XXV is o~erated by a very large program called the 
"monitor-. The monitor is basically what makes a machine i~to a 
computer. It is resp~nsible for checking the system to make 
sure it is running correctly, transferring information within 
the computer and between it and the outside world, overseei~g 
all the various programs run by the users, keeping the users' 
jobs separate and allocating resources to them, and ~o forth. 

In keeping with its two functions. runn1~9 the system and 
overseeing the users' proorams and requests, the monitor is 
divided into two parts. The most important part is the 
-resident", or -kernel", monitor. The t~o na~es of this part of 
the monitor reflect its two ma'~r characteristics. "Kernel" 
monitor indicates that this part of the monitor is the core of 
the system. It contains basic instructions and information 
necessary for the syste. to function. For this reason, it must 
always remain, or reside. in central memory; thus. the name 
"resident- monitor. 

The second part of the monitor, the -swappable" monitor. 
contains information and procedures related to users' needs 
rather than system functions. It is called the "swapoable
because, unlike the resident monitor, this part of the monitor 
is not always present in central memory. Instead its various 
parts are copied or "swapped" into central memory only when they/ 
are needeo. Th@ Copy Fil@ to File process is an example of the 
type of procedure l~cated in swapoable monitor. ~hen you enter 
a Copy command, the system begins by looking for this process in 
the parts of swappable monitor present in core. If it discovers 
that the COpy process is no longer im memory. it recalls it from 
disk and then executes your command. 

The System XXV·s entire monitor is called "AUGUST". AUGUST 
thinks it is running on a PO~10. Since it is n~t. AUGUST 
depends on another part of the system called the 
-microprocessor". The ~ieroprocessor is what translates the 
monitor's instructions into something the ~ystem XXV can 
understand. It consists of a memory containing information 
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called "microcode", and a "microcont~oller" t~at uses this 
information. When AUGUST, the monitor, gives a POP10-l1ke 
instruction. the microcontroller takes the instruction and uses 
the microcode to translate it into the eQuivalent instruction 
for a System xxv. 

In most System XXV crashes the problem is an error in the 
Monitor. The System XXV·s various recovery procedures a~e 
designed to replace the old copy of the monitor with a new one 
from disk or tape where copies are permanently stored. Some 
crashes. however, destroy not only the Monitor but also the· 
microcode. Since the microprocessor cannot function without the 
microcode. this means that the microprocessor can no long~r 

translate thp. instructions you or the monitor try to give it. 
In this case, before copying the monitor. the r~covery procedure 
must also provide a new copy of the microcode. After the 
microprocessor has this copy of the microcode, the syste. is 
given th~ resident monitor. 0nce the resident monitor is safely 
stored in central memory, the system starts running and then 
copies the swappable monitor. 

After the new mon~tor is in memory, in most recovery procedures, 
the system ch~cks the file system with a program called 
CHECKDISK. If everything is OK, the system reports -August in 
operation". This means the system is ready to come up and ooen 
itself for normal use. If CHECKDISK discovers something wrong 
with file system, it will not come un. Instead, it will wait 
for you to correct the problem. After correcting the problem. 
you will have to halt the system and bring it up again. (As you 
will learn in the next section. some recovery procedures allow 
you to avoid this system checking.) 

It should be emphasized that the reocvery procedures are simply 
programs like the monitor and everything else that runs on the 
system. They will not fix any hardward probl~ms. and. in fact. 
cannot work if the system has something physically wrong with 
it. If you suspect that the system has a hardware problem, or 
you cannot bring it up after trying repeatedly, you may need to 
contact your manager and Tymshare maintenance. 

5.3 ~ecovery Procedures Available 

!ntroduction 

The System XXV has five recovery procedures. ~one of them is 
particularly difficult, but they do ~3ve substantial 
differences. They are divided into two groups: those 
procedures which return the system to normal use, and those 
procedures which should be used only after very serious 
system error and which do not return the system to normal 
use. The Summary below lists all five procedures and 
mentions one or two of the~r most imoortant features. 
Following this is a general discussion of what each procedure 
does and of the procedures' relationship to each other. !o 
decide which .procedure to use after a crash. see the next 
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section. ~or details on exactly how each procedur~ ~orks, 
see the individual section which discusses it. To learn 
about recovery procedures in general, see section 3.2, What 
is a Pecovery Procedure. 

Summary 

Each of the following three procedures returns the syste~ to 
normal operation and opens it to users. 

Disk Recovery. You instruct the system to look on the 
disk for the information it needs to come up. 
~iscussed in section 6. 

Tape Recovery. You provide the information the system 
needs to come up from tape: providing a new copy of the 
microcode is an optional part of this procedure. 
~1scussed in section 8. 

Automatic Recovery. ~fter crashing, the system 
immediately copies the information it needs from disk 
and tries to bring itself up. ~his is done 
automatically, without waiting for an operator. 
Discussed in section 7. 

Both the next two procedures brings the system up closed to 
normal users and allows systems programmers to investigate 
what is going on. Use them only as a last resort. after 
serious syste~ errors. and u~der supervision 

standalone ?ecovery. You instruct the system to come UD 
without checking the file system or running the system 
jobs. D1scuss~d in section 9. 

Disk Rebuild. ~efore bringing the system up, you wipe out 
and then rebuild the entire file system~ reading copies 
of every file from tape. Discussed in section 10. 

Discussion 

When the System XXV crashes. in most cas~s you bring it uo by 
replacing the old copy of the monitor with a new one. You 
can provide this new copy either by eDoying it from disk, in 
which case you are doing a -disk recovery·, or by reading it 
from tape tor a -tape recovery-. Roth of these Drocedures 
are be~un by an operator after the system has crashed. As 
part of the tape recovery procedure you may also r@ad in new 
copy of the microcode the information used by the 
microprocessor. Replacing the microcode is usually necessary 
only after crashes due to power failure. 

In addition to the tape and disk recovery procedures, there 
is another procedure that the system itself can start up 
after a crash. Since the system begins this procedure 
without waiting for anyone to instruct it, this third type of 
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recovery is called ·automatic recovery·. Automatic recovery 
is very much like disk recovery. Upon crashing, the system 
immedi~tely eooies the current contents of central memory to 
d'sk, copies in a new monitor from disk. and starts to bri~g 
itself up. Automatic recovery never occurs unless the system 
was already set for it before crashing. To learn how to set 
a system to recover automatically. see sect10n 12. Recovery 
Switches. 

Disk. tape. and autom3tic recovery have substantial 
differences -- they are either automatic or not and the new 
monitor comes from either taDe or disk. ~o~ever. all three 
have the same result: they all end with the system checking 
itself and the tile system and then being opened for normal 
use. The next two recovery procedures do not have this 
convenient result. 

Poth standalone recovery and disk rebuild allow the system to 
skip important parts of the normal recovery procedure. ~or 

this reason they are very risky; do not attempt them without 
being specifically instructed to do so and without 
supervision of a systems programmer or manager. In 
standalone recovery. the monitor is read from tape and you 
then direct the system to bypass its normal self-checking 
procedures and come uo CLOSED to users. This means that only 
the operator·s terminal has access to the system; no other 
users may log in. When a system will accept i~put only from 
the operatorws terminal, it is said to be ·standalone-. The 
standalone recovery procedures takes its name because it has 
this effect. 

Even more serious than standalone recovery is disk rebuild. 
Disk rebuild allows you to do just what you micht suspect 
from its name -- rebuild the file system stored on the disk. 
As in standalone recovery. you begin by reading in a tape 
containing a new monitor. Then, before the system needs to 
use any information from the disk. you begin the disk rebuild 
procedure. A disk rebuild involves destroying all the 
current versions of every file. and returning to the version 
stored on dump tapes; normally, it should NrVER be used. 

5.~ Deciding Which Recovery Procedure to Use 

Introduction 

~hen a System XXV is down. whether for the first time in a 
month or minutes after a previous crash, the first step in 
brinqing it uo is deciding which recovery procedure to use. 
This section will help you make this choice. !t is divided 
into two parts. The Summary contains a table showing types 
of crashes and their recovery procedures. The Discussion 
e~olains the logic behind the table: it will tell you why a 
particular recovery procedure is used in a certain set of 
circumstances. Once yeu determine which recovery procedurp. 
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you need. go to the section discuss1n~ it to learn h~w to use 
it. 

The table below shows when to use each of the System XXV·s 
five recovery procedures. The left colu.n lists different 
situations you might ~ncounter; the right column shows the 
recovery procedure you should use. Note that you cannot 
decide to use automatic recovery after the crash has 
occurred. (Autcmatic recovery means that the system will try 
to bring itself up after a crash without waiting for an 
operator.) For automatic recovery to occur, the system must 
be set for it before the crash. 

Situation Recovery Procedure 

--------------~-----~--~~-----~------~----------~----------

Crash NOT DUE to power failure 
Hun~ system is forced to crash 
Any -normal- crash 
After CHECKDISK problems corrected 

Pecovery begins automatically 

Crash DUE to power failure 
Disk recovery fails 
Automatic recovery fails 

Tape recovery fails repeatedlY 

Entir~ file system destroyed 

Discussion 

Disk P.ecovery 
Dis~ Recovery 
Oisk Recovery 
Disk Recovery 

Automatic Pecovery 

Tape Recovery 
Tape Recovery 
Tape Recovery 

standalone Recovery 
FIRST. contact manager 
or systems proqra~~mer 

Disk Rebuild 
FI~ST, contact ~ana~er 
or systems programmmer 

The Syst~m XXV has three standard recovery procedures: disk 
recovery. tape recovery. and automatic recovery. In addition 
to these. there are two more risky recovery procedures. 
standalone recovery and disk rebuild. which should not be 
used w~thout your manager.s approval. This large number of 
choices means that you have more flexibility in responding to 
a crash. but it also means that you have more choices to 
make. Before you can bring up a system that is down. you 
must decide which recovery procedure to use. To make this 
decision~ you must consider: 1) how the sys~~m will respond 
when it encount~rs an error while running: 2) the 
circumstances of the crash, what caused it. and what effect 
it had. 
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When a System XXV crashes. the first thing it does is chec~ 
four internal switches. called "recovery switches". Recovery 
switches are four m~~ory locations whose values telL the 
system how to respond to a crash. ~ecovery switches 
explained in section 12; here it is enough to know that they 
will tell the system to do one of two things: stop and wait 
for an operator. or immediately begin the automatic recovery 
proc~oure and try to come up. You should know how the 
recovery switches of each system have been s~t so you will 
know how it will respond to a crash~ If you see a system 
crash and do not know what it will do. watch the system, 
until you know wheth!r it is going to come up automatically 
or you need to begin a recovery procedure. If you see a 
system crash which you know is set for automatic recovery. it 
is wis~ to keep an eye on it and make sure it really does 
begin the automatic recov~ry procedure. Recovery switches 
are occasionally destroyed in system crashes. When this 
happens. a system originally set to reco~er automatically 
will simply sit there waiting. 

If a system does manage to begin an auto.atic recovery, you 
have at first no decisions to make. If all ~oes well. the 
systpm will come back up and you will not need to do 
anything_ However, automatic recovery does ~ave two 
pitfalls. First, the recovery may not be successful and the 
system may hang or crash again. If you notice this 
happening, do not let another automatic recovery begin; the 
procedure is hardly likely to succeed on a second try. 
Instead, halt the system, if necessary. and bring it up 
yourself with the backup recovery procedure. tape recovery. 
The second problem that can keep the system from coming all 
the way UP is errors in the file system. As the system comes 
up, it uses a program called ·CHECKOISKft to examine the disk 
and make sure the files are OK. If CHECKOISK discovers 
problems. the system will stop to wait for someone to correct 
them. After correcting the errors. you will have to halt the 
system, and bring it up with disk reco~ery. 

If, after a crash. a system does not try to come up 
automatically but instead just sits there waiting, then you 
must take o~er and begin so~e recovery procedure. Your 
choices at this point are disk recovery and tape recov~ry. 
Of these, disk recovery is more convenient and should be 
tried first. simply because it is so easy to use. However, 
disk recovery requires that the procedure itself survive the 
crash nnd that EODT be available to begin it. Both of these 
are part of the old monitor. Crashes due to oower failure 
destroy the oLd monitor (and microcode) completely and thus 
wiDe them out. If you think the crash was the result of 
Dower failure, do not use disk recovery; instead. try tape 
recovery. 

If you do decide to start with disk recovery and the system 
succeeds in running CHECKOISK, this means rCOT and the 
recovery procedure itself are OK. Even if CHECKOr~K 
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discovers file problems and the system does not come uo, you 
may again use disk recovery, after correcting the problems 
and halting the system. File problems do not indicate that 
anything is wrong with the actual recovery Drocedure. 
However, if the first time you try disk recovery the system 
does not get as far as running CHECKOISK -- the recovery 
procedure never starts or the systeM crashes or hangs -- you 
will know that either EDOT or the disk recovery procedure or 
both did not survive the crash. In these circumstances, it 
is a waste of tim~ to try the Drocedure a second time. 
Instead, halt the system, if necessary, and switch to tape 
recovery. 

Tape recovery, the last of the three -normal- recovery 
procedures. is the backup procedure. In tape recovery the 
system copies the information it needs from tape; thus, 
recovery does not depend on any part of the system being able 
to function. Instead you enter all commands to th~ system 
through the control panel. However, although tape recovery 
is the most reliable of the recovery procedures, it is also 
the most time-consuming and inconvenient. Do not try taDe 
recovery if you think disk recovery will work. 

If you must use tape recovery, because the power failed or 
disk and automatic recovery do not work, feel free to try it 
several tiMes. If you are using it after a power failure, or 
if nothing happens when you try to read the monitor tape, 
begin the procedure by reading in the microcode tape. If 
recovery does st~rt, but the system never reaches the point 
of running CH~CKOISK, halt the system, if necessary, and try 
the procedure over. again beginning by reading in the 
microcode tape. If, after trying the recovery three times 
from beginning. the system still does not run CHECKOISK, 
something may be seriously wrong. Notify a systems 
programmer or your manager; they may want to try standalone 
recovery. Once CHECKDISK does run, even if CH~CKDrSK 
discovers problems with the files system, t~e new monitor"is 
1n memory and this part of the recovery procedure has been a 
success. Tn addition, since EDDT and the disk recovery 
procedure are part of the monitor, they are again avaiLable. 
If CHECKDISK detects file problems and you must halt the 
system after correcting them, you may use disk recovery to 
bring the system back up. 

standalone recovery is the procedure used when some proble~ 
with the file system, CHECKDISK, the system jobs. and so 
forth, ;s causing the system to crash after the monitor 1s 
read into memory. but before it can come up all the way and 
return to normal use. In standalone recovery, after the 
monitor is eooied from tape, the system simply stoos where it 
is and waits. A syste~s programmer can then examine the 
monitor, the file system, and so forth. and try to determine 
what is wrong. A standalone recovery is not hard to do. but 
since the system comes up without checking how it is 
operating or making sure the tile system is good, great harm 
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may be done by mistake. Never undertake standalone recovery 
without expert supervision. 

The final type of recovery procedure, disk rebuild. should be 
used only after a systems programmer has determined that a 
crash has damaged the fi,le system beyond all hope of repair. 
Disk rebuild allows you to bring up the system in such a way 
that before anything is needed from the disk, the entire file 
system is replaced with backup files from tape. Because 
files can be replaced only with the~r most recent backups, 
the most current versions of many files will be permanently 
lost. The decision to do a disk rebuild can be made only ~~ 
a manager or a systems proQrammer, and we hope the procedure 
will never have to be used. 

5.5 Difficulty Bringing Up ~he Syste~ 

!f you cannot bring up the system or feel that something 
mysterious is going on, call Tymshare ~aintenance or an OA~ 
operating systems programmer. 
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6 DISK RECOVERY 

f.1 Introduction 

You should try to bring the System XXV up with the disk recovery 
procedure after any crash that is not due to power failure. The 
procedure is quick and easy; however. it relies on part of the 
monitor surviving the crash. This means it may not always work. 
Do not try to use disk recovery more than ONCE. If your first 
attempt at bringing UP the system with. disk reeovery fails 
before CYECKDISK is run, you must halt the syste~, if necessary, 
and then switch to tape recovery. If CHECKDISK does run. then 

. the system-s new monitor is in place and this part of recovery 
has been successful. Even if CHECKO!SK finds problems with the 
file system and you must halt the system after taking care of 
them. you may again use disk recovery to bring the system back 
UP. To correct problems found by CHECKJ!~K and to halt the 
system, see section 13, Related Procedures. 

1) Check the ~UGHLT number on the operator's terminal and look 
it up in the list of BUSHLTs; in addition, note which error 
lights are lit. Record all this information. 

3) The reoonse Should be "reLoading from disk". If you never 
get this message, begin a tape recovery. 

4) When the system says, -SOOT ~ROM DISK ~ACK # [CR ~~R ANY)·, 
type <CR). The system will begin to copy the monitor and 
will record its progress in messages. 

5) When th~ operator-s terminal says "rOOT-, type ·start(£SC>q-. 
After a short time, the system should report the size of the 
memory and print several messages about BAT blocks. 

7) CHECKDISK will run and check the file system. If it finds no 
major errors, it will report the number of disk pages used 
and the number available. If bad files are discovered, they 
will be listed and the system will announce "~ugust not in 
operation". 

8) If CHECKOISK runs successfully, the system will announce 
W!ugust in operation" and ask for the date and time. rnter 
these in the form DD-~ON-vY<SP)HH:MH; follow with <CR>. The 
system jobs will log in automatically. 

g) When the system prompts you with "~ •• the prompt for ~XEC. 
log in by typing "oper<SP)passworrl<SP><CR>". where password 
stands for your password. . 
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10) After the system prints various messages and prompts with 
you another "@., type ·ena<CR>". The response will be a new 
promDt, .!-. 

11) Type "ref<SP>a<CR>". 

6.3 Discussion 

When the ~ystem XXV crashes, the first thing it does is check 
its recovery switches. (For information on recovery switches. 
see section 12, Recovery Switches.) If the recovery switches do 
not tell the system to come up auto.atically, the system simply 
stops and waits for someone to tell it what to do next. You now 
need to step in and bring the system up by providing a new CODy 
of the monitor. Tn disk recovery, you do this by telling the 
system to get a new copy of the monitor from disk, where it is 

'oermnnently stored. DiSK recovery thus saves you the 
inconvenience of finding and loading the monitor tape and 
switching all the switches on the control panel. However, it 
will not always work. To start the copying procedure, you must 
use part of the old monitor called "EDDT". EODT escapes ~ost 
crashes without harm; however, crashes due to power failure 
always destroy EOOT and sometimes other crashes, for example, 
those due to power surges. will also damage it. If you suspect 
that the crash was due to power failure. do not try to bring up 
the system with disk recovery; use tape recovery instead. 

You begin disk recovery by typing "dskrld<ESC)gw. "Oskrld w 
stands for -disk reload w; it is the name of a location in the 
syst~m's memory. This location is the beginning of the disk 
recovery procedure, a program that copies a new ~on1tor from- a 
file stored on the disk. ~hen you type "dskrld(ESC)g-, you tell 
EDOT to go to this procedure and begin rUnning the program found 
there. ~hen the procedure be~ins. it prints "reloading from 
disk-. !f this message never appears, it means EDDT was w1Ded 
out by the crash and you cannot reach the disk recovery 
procedure. In this case, begin a tape reco~ery. 

If control is successfully transferred to the disk recovery 
procedure. the procedure first moves itself to a special sDot in 
memory, beginning at location 300G, and makes room for the n~~ 
monitor by clearing the rest of central memory. The system next 
needs to know where to should look for a new monitor. Each disk 
has a copy of the monitor stored in a file named 
<SYST~M>MONITOR.PACK-x;l, where x stands for the disk numoer. 
The monitor file on disk pack 0, for example. is named 
HONITOR.PACK-O;l. To find out which disk it should check for 
the new monitor, the system will ask "BOOT FROM DISK PACK # eCR 
FOR ANY]-. The standard answer here is <CR). This tells the 
system to start by looking on diSK pack 0 for the file; if it is 
not there. look on disk pack I, and finally check disk pack 2. 
To tell the system to check only a particular ~isk pack. instead 
of answering the question with (CR>, give -the number of the 
pacK. If the system cannot find a good monitor file, it will 
print out -F~ILED TO READ RESIDENT MONITORw. Since disk 
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recovery cannot work ~ithout reading the resident monitor fr3m 
disk, you will have to halt the system with Method 9 in section 
13.5 and then use tape recovery to bring the system up. 

If the system does find a usable copy of the monitor file. the 
disk reload procedure copies a new resident monitor from disk 
into the cleared memory. The system will inform you of its 
progress with various messages. Since you still don·t really 
know if this procedure escaped the crash without harm. it is 
wise to keep an eye on these messages.. If anything goes wrong 
bp-fore the system runs CHECKOISK and reports on the status ~f 
the file system, it means the procedure is unusable. If the 
system hangs as it comes UP. halt it with Method E documented in 
section 13.5 of -Related Procedures- and bring it uo with tape 
recovery. If the system crashes again. begin a tape recovery. 

After the resident monitor is in memory, the system will go into 
[DOT and print -rDOr- on the operator-s terminal. When you type 
·start<ESC)g-, you transfer control to the start procedure. 
This procedure starts up the rest of the recovery procedure and 
copies the swappable monitor fr~m the s!cond part of the monitor 
file. 

~s the syst~m cooies the new monitor. the old settings of the 
recovery switches are replaced by the default switch settings 
that are part'of the new monitor. These default setting are: 
D8UGSW = 1, CCHKS~ = 0, R~LOSV = 1, and CDHoSW = 1. This tells 
the system that after crashing it should stop and wait for 
instructions on what to do next. Once the system is up, you may 
change these default switch sett1n~s with the procedure 
docu~ented in section 12. ~ecovery Switches. That section also 
explains recovery switches in general. 

Onc~ the system's new monitor is in place, the r~~ainder of disk 
recovery is exactly the same as tape recovery. Thus. the 
following explanation is identical to the last part of the 
Discussion in the section on tape recovery. This explanatio~ is 
included here for your convenience; if you are already familiar 
with tape recovery. you do not need to read further. 

~ow that it has its new monitor. the system turns its attention 
to the memory and file system. It first reports on the size of 
the memory and tells you about the BAT blocks. -eAT- stands for 
"Bad Address Table".' BAT blocks contain tables' that are used to 
keep track of what parts of the disk are bad and thus should not 
be used. Once it is determined what parts of the disk are baa 
and should not be used for storage. the system runs a program 
called "CHECKDISK". CHECKOISK, as the name indicates, cheCKS 
the disks and the int~grity of the file system It makes sure 
that no section of the disk is allocated to more than one file 
and that all file addresses are valid. If CH~CKJrSK discovers 
errors in the file syst~m. it lists the bad fites, and the 
system stops and waits for you to correct them. In this case. 
the system will not be able to come up; to let you know what is 
haDDening it will announce. -August not in operation-. ~or more 
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information on CHECKDISK and instructions for correcting the 
errors it detects, see section 13.2, Correcting Problems Found 
by CHECKCISK. 

If CHECKDISK finds no serious file problems, it reports on disk 
use, and then. once it is finished. the system will announce. 
-August in operation". At this point. the system is completely 
ready to come up and open itself to users. It needs only two 
~ore things from you, the date and time. When the systeM 
directs you to enter the current date and tims, type two nu'bers 
for th~ day, a dash. the·first three letters of the month. a 
dash. and then two numbers for the year. Follow these with a 
space and then give the time. on a 2~ hour basis, as two numbers 
for the hour, a colon, and then two numbers for t~e minutes; be 
sure to give the correct time. Follow all this with a carri~ge 
return. For example, you would enter the date March ~, 1981, 
and the time 5:04 pm, as -G9-~ar-81<SP)17:04(CR>". If you enter 
the wrong date and time. finish the recovery procedure and then 
correct your mistake as documented in section 13.6, Chang1n~ the 
~ate and Time. 

After you have entered the date and time the system is 
officially up. The system jobs will now log in auto.aticallY 
and you will be prompted with -9 ft , the prompt for EXEC. This is 
an invitation to log in. log in as an operator by typin~ 
-oper<SP>password<SP><CR>-, that is: ftoper" (for operator), a 
space, your password, a space, and then a carriage return. In 
the interests of secrecy. your password will not orint. After 
you have logged in, the system will print various messages and 
another "~-. Type "ena<C~)". This stands for -enable" and 
tells the system to allow you to perform operations denied the 
normal user. Once you have -enabled-, or identified yourself to 
the system as a person with special powers. the system will 
change its prompt to .!". Now refuse automatic logout by tyoing 
-ref<SP)a<CR)-. AUGUST normally logs out users who leave their 
terminals idle. 

6.4 Errors and Recoveries 

Nothing happens when you type -dskrld<ESC>g" 

If nothing happens when you type "dskrld(ESC)gW, this Means 
the disk recovery procedure cannot be used. Tnstead. use the 
tape recovery procedure. 

The system cannot find a monitor file 

If the system cannot find the monitor file. it will tell yOU 
-FAILED TO READ RESIDE~T MONITORft. If you have told the 
system to look on a sDecific d1sk for the monitor. halt the 
system (with Method 8 of section 13.5), try another disk 
recovery and tell the system to look on a different disk for 
the monitor. If. after checking them all (either by typing a 
(CR) or individually giving the number of each disk), you 
discover that none of the disks have a good copy of the 
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monitor file. you cannot use disk recovery. Halt the system, 
it necessary. and bring it up with a tape recovery. 

Errors before CHECKOISK reports on the file system 

If the system hangs or crashes before CHECKOI~K reports on 
the status of the file system and you never get the message 
-August in operation- or -August not in operation-. recovery 
will not be successful. Bring up the system with the tape 
recovery procedure. 

~HECKDISK discovers problems with the file system 

If CHECKDI~K finds anything wrong with the file system. the 
System XXV will stop and wait for you to correct the 
problems. It cannot come UD while something is wrong with 
the file syste~; the risk of destroyinQ files is too great. 
For directions on how to correct any problems CHECKDISK 
finds. see section 13.2, Correcting Problems ~ound by 
CHECKOISK. 
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7 AUTOMATIC RECOVERY 

7.1 Introduction 

How a System XXV responds to a crash is determined by its 
recovery switches. Recovery switches are explained in section 
12, Recovery Switches. If they are set for automatic recovery 
gEFORE a crash. then. after one occurs. the system should 
immediately try to bring itself up with the procedure documented 
here. This is convenient, since you do not have to start a 
recovery procedure every time the syste. crashes. However, do 
not assume that systems set for automatic recovery will never 
need your help. If the crash was due to power failure or it 
dama3ed memory. automatic recovery will never begin; the system 
will simply sit there and you will have to begin a tape 
recovery. If the recovery procedure was somehow da_aged in the 
crash, the system may start to bring itself uo and then hang or 
crash again. In this case too. you must step in. halt the 
system, if necessary. and use tape recovery. Even if auto~atic 
recovery beg1ns and gets as far as runninq CHECKDISK. success is 
not guaranteed. If CHECKDISK detects ~roblems in the file 
system. automatic recovery can proceed no further. After 
correcting the file problems and halting the system (both 
documented in section 13. Related Procedures), you will have to 
use disk recovery to Dring the system up. 

7.2 Summary 

If a ~ystp.m XXV set for automatic recovery comes UP 
successfully, you do not need to do anything until you log in as 
an operator. If recovery never starts. if it fails before 
CHECKDISK reports on the file system. or if CHECKDISK discovers 
bad files, see -~rrors and R~coveries· in this section for 
instructions. 

1) The system will begin to bring itself up; various messages 
will recoro its progress. 

2) CHECKDISK will run and check the file system. If it finds no 
major errors. it v1ll report the number of disk pages used 
and the number available. If bad files are discovered. they 
will be listed and the system will announce "August not in 
operation-. 

3) If CHECKDISK runs successfully. the system will announce 
W~u9ust in operation-. The system is now up. The syste~ 
jobs will log in automatically. 

~) When the system prompts you with w@., the prompt for ~XEC, 
log in by typing ·oper<SP)password<SP><CR>w, where password 
stands for your password. 
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5) A~ter system orints various messages and prompts with you 
another R&", type -ena<CR)". The response will be a new 
prompt. -I". 

6) Type Rref<SP>a<CR>·. 

7.3 Discussion 

~hen a System XXV crashes. the first thing it does is check its 
recovery switches. the s~itches which tell it what it should do 
next. Recovery switches and their various settings are 
explained in section 12, Recov~ry Switches. One setting of the 
recovery switches will tell the system to come up automatically. 
If. after a crash, the system discovers that the switches are 
set in this way, it will immediately start to bring itself oack 
up without waiting for an operator. 

rhere are, however. several problems that can stop systems from 
coming un automatically. First of all, the system May never 
find out that it was supoosed to do this. In crashes due to 
power failure and those that damage memory, the recovery switch 
settings may be lost or never checked. ConseQuently, a system 
you think is set to come up automatically will not. Instead, it 
will wait for you to begin a recovery procedure, just as it 
normally does after a crash. Keep an eye on all systems set for 
automatic rec~very; if you see a systeM that appears to be dovn 
and not trying to come up, you will have to use the tape 
recovery procedure to bring it u~. 00 not try to use the disk 
recovery procedure; it too will be lost along with the recovery 
switches. 

If the system does reme.ber its recovery switch settings and try 
to come up automatically, it usually begins by copying the 
current contents of central memory into two files. The first 
512 pages of ~e.ory are stored in a file called 
<SYSTEM>COROMP.LOW and the second 512 pages are stored in a file 
called <SYST~~>CORDMP.HGH. These files are used by syste~s 
programmers to find out what was in central memory right after 
the crash. If you do not want the system to bother with thfs 
copying, you may set the recovery switches so that it will not 
be done. See section 12, Recovery Switches. 

Once the contents of core have been safely stored in the CO~O~p 
files, the system next needs a new copy of the monitor. The 
system copies the monitor from disk with a procedure very much 
like the disk recovery procedure. The procedure prints messa~es 
to help you follow its progress. It is a very good idea to read 
these messages and make sure recovery is progressing 
successfully. ~yen after the recovery procedure starts. things 
can still go wrong. If the procedurp. was damaged by the crash, 
the system may hang as it comes up or may try to ,come up. fail, 
and crash again. After crashing. the syste~ would once more 
check the recovery switches, discover it sh~uld come up 
automatically. take another core dump. and try to come up. ~s 
it tried to come UD. the system would encounter the same problem 
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and crash again. The system could thus get caught in a looo of 
crash1np, trying to come up, and crashing again. If you notice 
a system set for automatic recovery that appears to be hung ~r 
having some kind of trouble, watch it for a while. If it never 
gets to the point of running CHECKDr~K, halt the system with 
Method B of section 13.5. Halting the System. Then switch to 
tape recovery. 

If all go~s well with the automatic recovery orocedur~, it ~ill 

announce "reloading from disk", move itself to a spec~al place 
in memory, starting at location 3000 and clear the rest of c~re. 
A n~w resident monitor is then copied from a file where it is is 
permanently stored on the disk. After the resident monitor is 
read, the system starts up and transfers control to the start 
orocedure. This very much like the procedure you qet when you 
give the start command in the disk recovery procedure. The 
Start procedure starts up the rest of the reocvery procedur~ and 
copies the swappable monitor fr~. the s!cond oart of the Mn~ITO~ 
file. 

Now that it haS its new monitor, the system turns its attention 
to the memory and file system. It first reports on the size of 
the memory and tells you about the BA.T blocks. "BATR stands for 
"Bad Address Table". BAT blocks contain tables that are used to 
keep track of what parts of the disk are bad and thus should not 
be used. Once it is determined what parts of the disk are bad 
and should not be used for storage, the system runs a program 
called "CHECKD!SK". CH£CKOISK, as the name indicates, checks 
the disks and the integrity of the file system It makes sure 
that no section of the disk is allocated to more than one file 
and that all file addresses are valid. If CH~CKDIS~ discovers 
errors in the file system, it lists the bad files, and the 
system stops and waits for you to correct them. Thus, if 
CHECKDISK discovers problems, the system cannot come all the way 
up automatically. Instead, the system will announce. "August 
not in operation- you must take over and fix the file problems 
CHECKDISK has found. For instructions on how to do so, see 
section 13.2, Correcting rrrors Found by C~ECKDISK. 

If CHECKDISK finds nothing wrong with the file system. it 
reports on disk use, and then, once it is finished, the system 
will announce, "A.ugust in operation-. At this point, the system 
is UP. Notice that you are not reQuired to enter the date and 
time as you must do to end the disk and tape recovery 
procedures. During automatic recovery, unli~e the other 
recovery Drocedures, the system.s internal clock continues to 
run. To learn the correct time. the system simply uses it 
instead of asking you. !n addition to using the syst~m·s clock 
to find the time, the end of the automatic recovery procedure 
differs in another way fr~m disk and tape recovery. During 
automatic recovery. the system saves the original recovery 
switches settings. ~hen recovery is over, these settings are 
restored and replace the default switches settings that are read 
in as part of the new monitor. This means that after an 
automatic recovery the recovery switches continue to be set for 
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automatic: next time the system crashes it will again try t~ 

bring itself up automatically. 

Once the system has found out the time and come all the way UD, 
the system jobs can log in auto.at1cally and you will be 
prompted with .@., the herald for rX[c. This is an invitation 
to log in. log in as an operator by tyoing 
·oper<SP>password<SP><CR>", that is: "oper" (for operator', a 
space, your password, a space, and then a carriage return. In 
the interests of secrecy, your password will not print. 4fter 
you have logged in, the system will print various messages and 
another .@.. Type "ena(CP>·. This stands for "enable· and 
tells the system to allow you to perform operations denied the 
normal user. Once you have "enabled", or identified yourself to 
the system as a person with special powers, the system will 
change its prompt to "! •• Now refuse automatic logout by tyoing 
"ref<SP>a<CR>". AUGUST normally logs out users who leave their 
ter.inals idle. 

7.4 Errors and Pecoveries 

The System never begins to bring itself up 

If a system that is supposed to be set for automatic recovery 
never announces "reloading from disk" to show it has begu~, 
bring the system up with tape recovery. 

Frrors before CHECKDISK reoorts on th~ file system 

If the system hangs or crashes before CH~CKOISK rp-ports on 
the status of the file system and you never get the message 
"Au~ust in operation- or "August not in operation", recovery 
will not be successful. Bring up the system with the ta~e 
recovery procedure. 

CHECKOISK discovers problems with the file system 

If CHECKOISK finds anything wrong with the file system, the 
System XXV will come up automatically; the risk of destroying 
files is too great. Instead, it will stop and wait for you 
to correct the prOblems. For directions on how to correct 
any problems ~HECKDISK finds, see section 13.2, Correcting 
Problems Found by CHECKOISK. 
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9 TAPE RECOVERY 

B.l Introduction 

Tape recovery is basically a backuP recovery procedure. !t 
should be used after automatic or disk recovery has failed or 
after a crash due to oower failure. ~ape recovery is normally a 
straightforward and not particularly difficult procedure, but it 
can grow rather complicated, particularly if the crash has 
somehow dama~ed the file system or wreaked other havoc. If you 
encounter problems while bringing the system up, check section 
8 •• , Errors and Recoveries -- you may find the solution to your 
problem there. If yo~r problem is not covered in :rrors an~ 
~ecoveri~st try the whole procedure over, starting from steo 3. 
If this does not work, something may be seriously wrong. ~otify 

your manager: he or she may want to try Standalone Recovery or, 
as a last resort, Disk R.e~uild. 

8.2 Summary 

1) Check the BU~HLT number on the operator-s terminal and look 
it up in the list of BUGHlTs; in addition. note which error 
lights are lit. Record all this information. 

2) If the power has gone eft, you must reload the microcode as 
documented' in steps 3 through 12. If the power has not go"e 
off, skip to steo 13. 

3) Mount the microcode tape on the tape drive. 

~) Put all switches on the control panel off (doW"). 

5) Put address switch 32 on (up). 

6) Put MICRO PR OCC:SSOR STOP on. 

7) Put MICRO PROCESSOR MIPC on. 

g) Put MICRO PROCESSOR ClR momentarily on. 

9) Put MICRO PR OCESSOR CONT momentarily on. 

10) Put MICRO PROCESSOR MIPC off. 

11) Put MICRO PR~CESSCR ST~P off. 

12 ) Put MICRO PROCESSOR CaNT momentarily on. The tape should 
spin and then stoo. ~emove the microcode tape from the taoe 
drive. 



8f Tape Recove,.y Page 27 

13) You a,.e now ~eady to read in the new monitor. ~ount the 
monito,. tape on the tape drive. (sta,.t here if you do n~t 

want to load the microcode.J 

lit) Put all switches on the control panel off. 

15) Put rtddress switches 2~ and 26 on. 

16 ) Put MICRO PROCESSOR STOP on. 

17) Put MICRO PROCESSOR '4IPC on. 

18) Put ~ICRO PROCESSOR CLR momentarily on. 

1':') Put MICRO PRClCESSCR CONT momenta,.ily on. 

20) Fut MICRO PROCESSOR MIPC off. 

21 ) Put MICRO PROt:ESSOR STOP off. 

22 ) ~omentarily put MICRO PROCESSOR CONT on. The tape should 
spin and then stop. 

23) ~ut address switches 24 and 26 off. 

24 ) Dut address sw1tcf)es 29 and 30 on. 

25) ~omentarily put CONSOLE START on twice. 

26) ~hen the operator·s terminal says "EnOT". type 
-start(ESC)g". The .onitor tape should spin. 

27) ~emove th~ monitor tape from the tape drive • 
• 

28) After the system reports the size of the memory, put ~I PAR 
~RR STOP and MEM PA~ ERR STOP on. The system will print 
several messages aDout BAT blocks. 

29) CHECKDISK will run and check the file system. If it finds 
no major errors. it will report the number of disk pages used 
and the number available. Tf bad files are discovered. they 
will be listed and the system will announce -August not in 
operation". 

30) If CHECKD!SK ,.uns successfully, the system will announce 
-August in operation" and ask for the date and time. Enter 
these in the form OD-MON-YY<SP)HH:MM; follow with (CR). The 
system jobs will log in autoMatically. 

31) when the system orompts you with "@ft, the prompt for EXEC. 
log in by typing "oper<SP~password<SP><CR>·. where oassword 
stands for your password. 
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32) ~fter system orints various messages and orompts with you 
another "@", tYDe "ena(CR}". The response will be a new 
prompt, WI". 

33) Type "ref<SP)a(CR)". 

€.3 Discussion 

Although you can bring System XXV up after most crashes s1moly 
by providing it with a new monitor. th1s is not always true. 
Some crashes. especially those due to power failure. wipe out 
not only the monitor, but also the microcode. Since the 
microcode is the information the microprocessor uses to 
translate the monitor instruction into something it can 
understand, when this happens you must begin recovery by reading 
in a tape containing the microcode. Only after the ~ocroeode is 
available can the system correctly read the monitor tape. 

~ince a system that does not have access to microcode or any 
part of the monitor cannot understand any instructions qiven on 
the operator's terminal. to reloaa the microcode you must give 
the system instructions from the control panel. ~ount the 
microcode tape on the tape drive and put address switch 3? on by 
pushing the switch uP. Also, find the row of switches labeled 
"MICRO" and put the M!CRO PROCESSOR STOP and MIC~O PROCESSOR 
MIPC on. You· then briefly put on MIrRO PROCESSOR CLR followed 
by th~n MICR~ PROCESSOR CONT. This process tells the 
microprocessor that the address specified through the address 
switches is where it should look for instructions on what to do 
npxt. The address you specify by putting on address switcn 32 
is address 10 octal. This is the beginning of a taDe-reading 
routine which is permanently stored in the memory of the 
microprocessor. You now want to tell the micToprocessor to 
execute t~is routine and read the tape containing the microcode. 
You do this by putting off MICRO PROCESSr.R MIPC and MICRO 
rROCESSOR STOP and puttinq on MICRO PROCESSOR CONT. 

Once the system has read the tape containing the microcode, it 
has all the information necessary to read the first part of the 
monitor tape, which contains the resident monitor. The 
procedure for readino this tape is identical to that for reading 
the microcode tape, EXCEPT that you specify a different address 
with the address switches. First put off all the switches on 
the control oanel. then put on address switches 2~ and 26, Dut 
on ~!CRO PROCESSOR STryP and ~rCRO PROCESSOR MIPC, and finally. 
again momentarily put on MICRO PROCESSOR ClR and MICRO PROCESSOR 
CONT. This tells the system it should begin executing the 
instructions at address son~ octal, the address soecified ~ith 
address switches 24 and 26. Address 5000 is the heginning of 
instructions for reading the monitor. To execute these 
instructions. Dut ~ICRO PROCESSOR MIPC and MICRO PROCESSOR STJP 
01f and again momentarily put on MICRO PROC~SSOR CONT. The 
~1croorocessor will read into memory the first part of the 
monitor tape: this contains the resident monitor. 
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Once the resident monitor is 1" memory, you want to start it 
running. When you put on address switches 29 and 30 and then 
hit CO~SOLE START twice, you tell the system to ao to location 
140 and start running the procedure it finds there. The 
procedure beginning at this location brings the system alive and 
starts up th~ resident monitor. Because ~DDT is part of the 
resident monitor. the system can now go into EOOT and will print 
WEODT" on the operator's terminal to notify you. Sinre EDDT can 
understand typed commands. you can start up the rest of the 
recovery procedure by tyoing ·start(es~)g· on the oDerator's 
term1nal. The system will begin running and read in th~ 
swappable ~onitor, the second part of the monitor tape. 

~hp.n the system copies the new monitor, the old settings of the 
recovery switches are changed to the default switch settings 
that are part of the new monitor. These default settings are: 
OBUGSW = 1. ~CHKSW = 0, RELDSU = 1, and CDMPS~ = 1. This tells 
the system that after crashing it should stop and .ait for 
instructions on what to do next. Once the system is UP. you may 
change these default switch settings with the procedure 
documented in section 12. Recovery Switches. That section also 
explains r~covery switches in general. 

Now that it has its new monitor, the system turns its attention 
to the memory and file system. It first checks how much me~ory 
is physically-available and reports on the size of the memory. 
Puttinq on HY P4~ fRR STOP and MEH PAR ERR STOP tells the system 
to stop it a parity error is encountered in central memory or in 
the microcode. The system will next tell you about the-BAT 
blocks. -BA~- stands for -Bad Address Table-. BAT blocks 
contain tables that are used to keep track of what parts of the 
disk are bad and thus should not be used. Once it is determined 
what parts of the disk are bad and should not be used for 
storage. the system runs a program called ·CHECKDISKw. 
CHECKDISK, as the name indicates, checks the disks and the 
integrity of the file system It makes sure that no section of 
the disk is allocated to more than one file and that all file 
addresses are valid. If CHECKDISK discovers errors in the file 
system, it lists the bad files. and the system stODS and waits 
for you to correct them. In this case, the system will not be 
able to come up. Instead, after CHECKDISK runs, the system will 
announce. -August not in operation-. For more information on 
CHECKDTSK and instructions for correcting the errors it detects, 
see section 13.2. Correcting Problems Found by CHECKDISK. 

If CHECKOISK finds no serious file problems, it reports on disk 
use. and then. once it is finished, the system will announce. 
-August in operation-. At this point, the system is comoletely 
ready to come up and open itself to us~rs. rt needs only two 
more things trom you, the date and time. When the system 
directs you to enter the current date and t1ms, type two numbers 
for the day. a dash. the first three letters of the month. a 
dash, and then two numbers for the year. Follow these with a 
space and then give the time. on a 2~ hour basis. as two numbers 
for the hour. a colon, and then two numbers for the minu~es; be 
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sure to give the correct time. Follow all this with a carriage 
return. For example. you would enter the date March q, 1981, 
and the time 5:0~ pm. as "09-mar-81<SP>11:0~(CR>·. If you enter 
the wrong date and time, finish the recovery procedure and then 
correct your mistake as documented in section 13.6, Changing the 
Date and Time. 

After you have entered the date and time the system is 
officially up. The system 'obs will now log in automatically 
and you will be prompted with ";", the.orompt for EXEC. This is 
an invitation to log in. Log in as an operator by typin9 
·oper(SP)password(SP)<CR)W, that is: ·oper" (for operator), a 
space. your password, a srace, and then a carriage return. In 
the interests of secrecy, your password will not print. After 
you have logsed in. the system will Drint various messages and 
another "@a. Tyoe "ena(CP>". This stands f~r "enable" and 
tells the system to allow you to perform operations denied the 
normal user. Once you have "enabled". or identified yourself to 
the system as a person with special powers. the system will 
change its prompt to a!". Now refuse automatic logout by typing 
·ref<SP)a(CR>". AUGUST normally logs out users who leave their 
terminals idle. 

8.~ Errors and Pecoveries 

Usin9 an old monitor tape 

You may sometimes have to perform a tape recovery with an old 
monitor taDe. for example. when you do not have a copy of the 
current monitor or the current taoe is bad. ~hen this 
happens, you can use the resident monitor fro~ an old tape to 
start the system runnin. ~nce the system is up, you can 
switch to disk recovery to replace the old resident monitor 
with a good CODY of the monitor taken from disk. The 
procedure is as follows: 

1) ~ollow the tape recovery procedure from steD 13 through 
25. If there has been a Dower, problem. do step 3 
through 25. 

2) When the syste. types "E~OT" on the operator·s 
terminal. type "dskrld<ESC>q" to start a disk recovery. 

3) Follow the disk recovery procedure beginning from step 
3. 

Problems reading the ~icrocode tape 

If you cannot read the microcode tape, there is a hardware 
problem. Call Tymshare Maintenance. 
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Problems reading the monitor tape 

If you cannot read the monitor tape, the microcode may have 
been destroyed. start the recovery procedure over and begin 
at step 3 by loading the microcode~ If you do not succeed, 
~all Tymshare Maintenance. 

The interrupt message 

If you get a message, -Interrupt at. nnn.-, where nnn is so~e 
number. try reading both tapes again. If you are 
unsuccessful, call Tymshare Maintenance. 

rHECKDISK is never run 

If the system hangs or crashes before CHECKDISK reports on 
the status of the file system and you never get the mess~ge 
-tugust in operation- or -August not in operation", recovery 
will not be successful. Halt the system, if necessary, and 
try the recovery procedure over from step~. Tf the compl~te 
procedure does not work on the third try. call Tymshare 
Maintenance. 

CHECKDISK discovers problems with the file system 

If CHCCKDISK finds anything wrong with the file system, the 
System XXV will stop and wait for you to corr~ct the 
problems. It cannot come up while something is wrong with 
the file system; the risk of destroyina files is too great. 
For directions on how to correct any oroblems CHECKDISK 
finds. see section 13.2, Correcting Problems Found by 
CHECKDISK. 
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9 STA~DAlONE ~ECOVERY 

9.1 Introduction 

Bringing the system UP with the standalone recovery procedure is 
useful when some error in the disk, CHECKOISK, or the system 
jobs is causing the system to crash before it can come all the 
way up. During a standalone recovery, the system does not run 
CHECKOISK and the other checking programs that are part of the 
three "normal" recovery procedures. Instead. the system com~s 
up without checking itself and, after it is up, is shut to 
normal usp-rs; only the person at the operator's terminal is 
allowed in. Standalone recovery is risky. 00 not bring the 
system up with this procedure unless specifically instructed to 
do so. 

9.2 Su~mary 

1) Check the 8UGHLT number on the operator's terminal and look 
it up in the list of BUGHLTs; in addition, note which error 
lights are lit. Record all this information. 

2) Follow the procedure for tape recovery (section 8) fro~ step 
13 through step 25. If you suspect there has been a power 
failure, do step 3 through 25 of the tape recovery procedure. 

3) When the operator·s terminal says -EDDT-, type -dbugsw/-. 
The system will print ~1ther 0 (zero) or 1. 

5) Type "start<ESC>~-. The monitor tape should spin. 

6) The system will reQuest the date and time. Enter these as 
DO-MON-YY<SP>HH:MM and follow with <CR). 

7) You will automatically be logged in as "syste~·, but not 
enabled. 

9.3 D1scussion 

TO use standalone recovery procedure. you begin by follow1n~ the 
tape recovery procedure. But after the system reads the first 
part of the monitor tape and tells you it is in EDOT, you do NOT 
type "start(esc)g", to start the system running and read in the 
rest of the tape. Instead, you work in EDOT an interactive 
language for debupg1ng. ~ODT is part of the resioent monitor 
and is used to patch and otherwise manipulate it. Because it 
can change the monitor. EDDT is a very pow~rful tool; use it 
with care. 



~ Standalone Recovery Page 33 

Cnce the system tells you that you are in EDDT. do not wait to 
be prompted. EDDT has no prompt; as you use it. it simply w~its 
for you to type something and then reacts. when you see that 
are in EDDT, immediately type ftdbugsw'ft. This command has two 
parts. The first part, -dbugsw·, is the name of an address. 
The "/" means "print". Thus, "dbugsw!" instructs the system to 
print what it finds at the location 08UGSW. This location 
contains one of the system's recovery switches, the debugging 
switch. The number at this address tells the system what it 
should do when it encounters a fatal error. A zero (0) at 
DBUGS~ means the syste. should respond to errors by crashing. A 
1 means the system should take breakpoints; that is. when a 
fatal error occurs the system should not crash but should stop 
where it is. Dreserve the context of the error, and print out a 
~UGHLT address. This address is what you r~cord after a crash 
when you are instructed to record the BUG~lT number. Knowing 
the nddress of the error that caused the system to crash helps 
systems programm~rs find out what happened. Recovery switches 
are further explained in section 12, Recovery Switches. 

After you print the current contents of 08UGSW, tYDe "2(CR). 
~h1s tells the system to enter 2 at this location. Wh~n DBUGSW 
is 2. it instructs the system to skip running CHECK)ISK and the 
system jobs. and to come up ·standalone". When a system comes 
UP standalone. it accepts input only from the operator's 
terminal: it does not allow any ordinary users to log in. 

Once you have made sure the system will come up isolated from 
the outside world, you start it by typing "start<ESC)gft. The 
system will read the second part of the monitor tape. the part 
containing swappable monitor. and ask you for the date and time. 
After you have entered these (as OD-MON-YY(SP>HH:MM(CP)', the 
system will come up and automatically log you in as ·system". 
This automatic login keeos the system from going through th~ 
complicated login procedure. When you are logged in as 
·system·, you have the same powers as if you had logged in as 
·operator"; remember to enable if you want to do anything 
requiring special powers. 
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10 DISK R£BUILD STRATEGY OR TOTAL CATASTROPHE 

10.1 Introduction 

Occasionally, a particularly deadly system crash destroys the 
file system. If you suspect this has hapoened, immediately 
notify your manager and, if possible, an OAD operating systems 
programmer; do not attempt to do more. 

When the file system is destroyed. y~u· must use the various 
dumps made each week to rebuild the disk and restore the files 
as completely as possible to their pre-crash state. This must 
be finished before the system needs anything from the disk. 
~ebu1lding the disk is a fairly SimpLe procedure, but the loss 
of users· files and the oossibility that they may be damaged or 
inco~pletely restored is so s~r1ous that you should N~V~P 
undertake a disk rebuild without specific instructions and 
assistance of a manager or an operating systems programmer. 

10.2 Su~mary 

WARNING: Never attempt this without specific instructions from 
a manager or an operating systems programmer. 

1) Check with Tymshare ~aintenance to make sure the hardware is 
gnod. 

2) Follow the tape recovery procedure from steps 13 through 25. 
If there has been a power failure, do steps 1 through 25. 

3) When the ~perator·s terminal says "EDDT", type "dbugsw/·. 
The system will print either zero (0) or one (1). 

4) Type "2(CR)". 

5) Type ·syslod(E~C>g". 

6) The system will ask, ·00 you really want to clobber the disk 
by reinitializinQ?-. 

7) Type ·y(CR)·. This stands for ·yes". Do not type more than 
y. 

8) The system will say, ·OK,·you asked for it ••• • 

q) The system will reinitialize all the files and then report. 
"No EXEC". 

10) load the DLUSER tape on the tape drive. 
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11) Type Rt R, for "loadR• Wh~n the system asks, "Load from 
magtape MTA~:·. tyoe "mtaO:(CR)" (ROR here is zero) and 
confirm with another <CR). 

12) when the system asks. "File Number?", type "OeeR>". 

13) The system will now read the DLU~ER file. the first part of 
DLUSER taoe. 

14) When it has finished. the system wAll prompt you with a 
period (.J. the prompt for MINI-EXEC. At the per1od, type 
"S.R. 

15) The system will print, "InterruDt at nnnR, where nnn is some 
number. followed by a ~er1od. 

16) To read the second file in the tape, the DUMPER file, type 
"lR, for "toad". when the system asks, "Load from magtape 
HTAN:", type "mtaO:(CR)R, and confirm ~ith another (C~). 

17) When the system asks, "File ~umber?", type "l(eR)". 

Ie) The system will now read the DUMPER file. 

19) ~hen the system prompts you with a ~eriod, type ·s.". 

20) The program DUM?E~ is now loaded and ready to start 
restoring the files. ~ount the first Full Dump Tape. Make 
sure you load the Full Oump Tapes in numerical order. 

21) DUMPER will now ask a series of Questions, preceding each of 
them with instructions. 

22) To answer t.he first Question. -OUMP, LOAD, CHECK. OR 
SINGLr?", type -l", for -load R • 

, 23) For the second question, "DO YOU WISH TO SUPERSEDE OLDE~ 
VERSIONS ALWAYS?-, type RnW, for "no". 

24\ When rUMPER asks, "SPECIFIC USERS?~, type an". 

25) ~hen it asks, -INTO SAME DIRECTORIES?", tyoe Ry •• 

26) "Finally, when re~uested. "TY~E ~~G TAPE UNIT ~UMBE~", type 
"0· (zero). 

27) nUMPER will now read the tape; when it is finished, it will 
print. "MOUNT NrXT TAPE. IF ANY. TYPE C. ~HEN READY, N, IF 
~O MOR~". Mount the next tape and type -ca. 
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2~) DU~PE~ will again ask for the mag ta~e un1t number; type ·0·. 
29) Continue mounting and loading Full Dump Tapes, typing ·c· to 

continue and then giving 0 (zero) for mag tape unit number. 
until all the tapes have been read. 

30) When you have finished loading the Full Dump Tapes, begin 
loading the Incremental Dump Tapes. 9p. sure t~at YOU Load 
the !ncre~ental Dump Ta~es in chronological order. beginning 
with the one made right after the Full Dump and ending with 
the most recent. 

31) After the system has read the last Incremental Dump Tape, 
when DUMPER says, "MOUNT NEXT T4PE, IF ANY. TYPE C, WHEN 
READY, N, IF NO MORE·, tyoe ·n·. 

32) DUMP~R will stop and the system will print an interrupt 
message followed by a period, the promot for MINI-rXEC. 

33) The files have now be~n r~stored as completely as possible. 
Halt the system, and begin a disk recovery. (To halt the 
system use Method A of section 13.5, Halting the ~yste~.) 

10.3 ~iscussion 

~ disk rebuild is necessary when a crash destroys the files. 
Since a system that has lost its files cannot be exp~cted to run 
CHECKDTSK or the system jobs successfully -- these are stored on 
the disk and everything on the disk has been lost -- the system 
must be brought uo in such a way that it does not need anything 
from its files; in fact, it does not even realize t~ey are lost. 
This me~ns the system must be brought up standalone. since in a 
standalone recovery the system skips running the system jobs, 
does not check the file system with CHECKDISK • and does not 
open itself for normal use. 

~ut bringing up the system for a disk rebuild is not a 
completely "normal- exa~ple of bringing the system up 
standalone. Aft~r you have set DPUGSW to 2 (to make the system 
co~e up without checking itself and closed to users), you do not 
then type -start(ESC>g- to start the system running. Instead 
you tyoe ·syslod<ESC>g-. This stands for ·system load·. It 
tells the system to begin running a program that wipes out all 
existing files and then allows you rebuild the entire file 
syst~m with files coaied from tape. 

When you give the Syslod command, the system will ask, "Do you 
really want to clobber the file system?". When you respond -y., 
for ·yes·, it will print, ·OK, you asked fo~ it ••• • and 
reinitialize all the files. When the files have been 
rein1t1alized, the system will state: -No EX~C". EXEC 
disappears because it was stored on the disk. After informing 
you of EXEC's disappearance, the system will prompt you with a 
period (.), the prompt for MINI-EXEC. MINI-EXEC is a group of 
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basic commands that are loaded with the monitor. MINI-EXEC has 
two 1mportant features: First. MINI-EXEC recognizes commands by 
their first letter, so you type -l- for "load-, ·s- for -start-, 
and so on; and second, in MINI-EXEC you must end ~ll simple 
commands that do not ask you for further information with a 
oeriod for confirmation. 

~OTr: Recause MINI-EXEC recoQnizes commands by their first 
letter, if you make a mistake in giving a simple command, type a 
f~w more random characters before you confirm with a period. 
~he additional letters you type will make the command 
unrecognizable. When you are again prompted with a period, 
repeat the command you want. If you are giving a command that 
asks y~u for further information before it is executed, type 
some random characters in answer to the additional Question. 
This will cause the command to be aborted and the p!riod will 
reappear. 

rnce you are in MINI-EXEC, you can begin the procedure for 
rebuilding the disk from backup tapes. Mount the DlUSER taoe on 
tape drive zero, and type "l-, for "load-. ~hen the system asks 
you. -LoaO from magtaoe ~TAN:·. identify your drive as wmtaO:
and confirm by typing -<CR><CR>-. The system will now ask ~hich 
file on the tape it should read by printing: wFile ~umber?". 
The number of the DLUSER file, which should be printed on the 
tape casing, is zero (0). Enter this and follow it with a 
carriage return. 

DLUSER stands for -du~p and load users-. The DLU~ER file 
contains data about all the directories on the system. both the 
user and system d;rectori~s, and a program that can Jse this 
information to rebuild theM. ~hen you type "s.·, you instruct 
the system to run this program. 

When the system has rebuilt the directories. it will print an 
interrupt message. This .eans it is ready to read another file. 
You now want to load the file containing the DUMPER orogram. To 
do this aga1", type -t·, and then again, when asked. -load from 
magtape ~TAN:-, identify your drive as -mtaO: w and confirm by 
typing -(CR)<CR>-. Next, you will be asked for the file nu~ber. 
The file number for the DUMPER file is one (1); this also should 
be printed on the tape casing. Enter 1 and follow it with a 
confirming (CR). The OUMPEq file contains a p~ogram able to 
read files from tape and restore them to the correct 
directories. Once you have loaded DU~PER and typed -s.- to 
start it, the DUMPER oro~ra. will start running. You can now 
use this program to rebuild the disk by mounting and reading 
back into the system the dump tapes that contain the back-up 
verSions of all the files on the disk. 
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TO ascertain what it should do. DU~PER will ask you a series of 
questions. Each question is preceded by an explanation of how 
you should answer it. These explanations are designed for 
people using DU~PER for routine maintenance of the file system. 
00 not be alarmed if the answers you are instrucled to give here 
do not agree with what the system tells you to do. Disk ~ebuild 
is not a normal situation. 

The first thing DUMPER will want to know is what you plan to do. 
TO find out, DUMPER will ask: "DUMP. LOAD, tHECK. OR SINGLE?-. 
Since you want to load files from tape back into the disk type 
-l-, for -load·. Then mount the first Full Dump TaDe on the 
tape drive. Full Dump Tapes are tapes ~ade at regular 
intervals, usually weekly. that contain a record of the entire 
contents of the disk. The first ~ull Dump Tape contains all the 
information the system needs to run. As you mount this and the 
following tapes on the tape drive, make sure they do not havp. 
write rings. 

DUMPER now will try to find out ~hat to do with the information 
on the tape. It will first ask -D' YOU WANT TO SUPERSEDE OLOER 
V~RSIONS ALWAYS?". Answer with a "n·, for -no". This makes 
sure that CU~PER will put the files from tape and th~ files 
already on the disk in the correct order and pay attention to 
v~rsion numbers. DUMPE~ will then ask -SPECIFIC USERS?-. 
~UMPER asks this because it normally restores the files of 
single users whose directories are somehow lost or mutilated. 
Since you want to restore the all the files of every user, type 
"n", for "no"; and, when DUMPER wants to know: "INTO SAME 
DIRECTORIES?". type -y-. DU~PER's final request will be: "TYPE 
~A~ TAPE UNIT NUMBER". After you type ·0·, DU~PER will CODY the 
files from the currently mounted tape into their directories. 
~hen it has finished, it will print: ·MOUNT NEXT TAPE. IF A~Y: 
TYPE C WHEN READY, N, I~ NO MOR~-. Load the next full dumD 
tape. making sure it does not have a write ring. and type -c", 
for ·continue". When the mag tape unit nu~ber is requested, 
answer with -0". This new tape will then be read. and DUMPE~ 
will again ask if you want to go on. Continue loading the Full 
Dump Tapes until all have been read. 

~hen you have finished loading the Full Dump Tapes, it is ti~e 
to load the Incremental Dump Tapes. Incremental Dump Tapes are 
tapes made every night that contain only files altered during 
the preceding day. As you enter the Incremental Dump TaD~s, you 
progressively update the files entered from the Full Dump Tapes. 
Enter the Incremental Dump Tapes in chronological order, 
beginning with the taoe made ri~ht after th~ full dump, and 
ending with the tape made most recently. Use the same procedure 
you used to load the Full Dump Tapes: mount the tape, type "c·, 
and enter the unit number. ~hen you have loaded the final, i.e. 
the most recent, Incremental Dump Tape, you will have restored 
the fiLes as well as they can be restored. At this point, 
answer "n", for no, to OUMPE~'s Question about any further 
tapes. DUMPER then will halt, and the system will print an 
interrupt message followed by a period, the prompt for 
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MINI-EXEC. Now halt the system (with Method A of section 13.5, 
Halting the System) and bring it up with a disk recovery. 

10.4 Errors and Recoveries 

!nability to read the DLUSER tape 

If you are unable to read the DlUSER tape, halt the system 
and start the entire orocedure over again. 

!nability to read the first Full Dump Tape (the tape after the 
DLUSER tape) 

Since the rlUSER tape contains a COPY of OUMP~?, once you 
have read this tape, DUMPER is stored on the disk. If you 
then cannot read the second tape. that is. the first Full 
Dump Tape. typ~ (CTRL-P>. (You may hav~ to do this several 
t1m~s.) You will get a period, the prompt for ~I~I-~XEC. 
After you have the period, halt the system and bring it up as 
documented in the section "Standalone Qecovery". When the 
system is up, you can run DU~P~R fro. disk by typing 
·dumoer(CP,)· at the EXEC w@w. Once DUMPER is running, start 
from step 20 in the procedure documented above. If you still 
cannot read the first Full Dump Tape, halt the syste~ and 
start the whole process again from step 1. 
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11 RECOVERY FROM MEMORY PARITY ERRORS 

11.1 Introduction 

System XXvs run on odd parity. This means that for every word 
of ~emory, the sum of the bits turned on plus the parity bit 
must be odd. The system checks the parity whenever it uses 
stored information. If it finds a word with even parity. a 
parity error occurs. If the syste. discovers a parity error, it 
first tries to correct the error itself. If the error cannot be 
corrected. then the system auto.at1cally scans core. prints an 
error message listing the locations and contents of the 
offending addresses. and stops with a BUG~LT. Tymshare 
~aintenance must be called for all System XXV parity ~rrors. as 
they indicate that the memory hardware may be bad. 

11.2 Summary 

Call Tymshare ~aintenance for all parity errors. 
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12 REC~VERY SWITCHES 

12.1 Introduction 

The System XXV has four "recovery switches" that tell it how to 
respond to system errors and what to do when it crashes. These 
switches are actually four locations in the system-s central 
memory. each controlling a particular aspect of the syste~.s 
response. ~very location or switch can have at least two 
different values. Changing the values. changes Wh2t th~ system 
will do in the particular situation that the switch controls. 
~or example, the switch controlling what the system does when it 
encounters a PUGCHK, a less serious error than a RUGHLT. can be 
set to 0 (zero) or 1 (one). When the switch has the value 0, 
the system ignores BUGCHKs, when it is set to 1, the system 
crashes when it encounters a P-UGCHK. Thus, to ma~e the system 
run as you wish, you simply set each switch to the aporopriate 
value. The rest of this section will help you discover what 
this value m~y be and teach you how to set it. The first part, 
"Switches and Their Settings·, discusses each of the four 
switches and what they control, and describes the effects of 
their different settings. The second part, -How to Change 
Switch SettinDs·, explains how to set a switch to have the value 
you want. 

12.2 Switches and Their Settings 

The System XXV.s four recovery switches are: 

OPUGSW, which controls reoonse to a BUGHlT 

DCHKS~, which controls the response to ~UGCHK 

CDMPSW, which tells the syste. whether or not to take a core 
dumo 

RfLDSW, which tells the system whether or not to actually 
begin automatic recovery 

The system checks DCHKSW when it encount~rs a BUGCHK, a 
relatively minor type of error. The system then immediately 
~oes as this switch instructs it; no other switches are looked 
at. When the system encounters a BU~HLT, a fatal error, it 
checks DBUGSW. DBUGS~ may then tell it to check the two 
remaining switches, COMPSW and RELDSW. If DBUGSW does not 
instruct the system to look at CDMPSW and RELDSW, they are never 
checked. 

The table below outlines the values each recovery switch can 
h~ve and the effect of setting the switch to this -value. The 
first column gives the name of the switch. the second colum1 
lists the possible values for this switch, and the third column 
describes how the system will act when the switch has this 
value. The "normal" ~alue for each switch is marked with a 
stars (*). when all switches have their normal values, the 
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system prints messages at BUGCHKs. and crashes at 8U~HLTs. 
After the system crashes. it will wait for an operator to bring 
it uo. If you want the system to recover automat1call~. rather 
than wait for operator·s instructions. simply change the setting 
of OBUGS~ from 1 to o. S~e the next section for instructions. 

Switch Value 
(*=normal) 

~ffects 

-~~~-----~-----------------~---~-~----~-----~-------~-~-~---~ 

DCHKSW 

CDMPSW 

RELDSW 

o Stop at AUGHLTs. check CDM~SW and ~rLOSW and 
do what they say. (For Automatic ~ecovery) 

1* Stop at BUG~LTs, don-t check CDMPS~ and RELOS~, 
go into EOOT, and wait for an operator to 
begin recovery. (For Disk or ~ape Recovery) 

2 Stop at BU3HLTs, don't check CD~PSW and RELDSW, 
go into E~DT. Don't run system-checking progra~s 
and come UP shut. (For Standalone Recovery) 

Don't stop at ~UGCHKs, print error messaqe and 
continue. 

1 . Stop at BUGCHKs. print error message. go into 
EDOT, and wait for an operator to begin recovery •. 

o Don-t take core dump before beginning recovery. 

1* Take core dump before beginning recovery. 

o Don't begin automatic recovery after crashing. 

1. Begin automatic recovery after crashing. 

12.3 Switch Descriptions 

DBUGSW: OBUGSW, located at memory location 76, is th~ switch 
the system checks when it encounters a 9UGHLT while runnin9. A 
gUGHlT is a serious system error. The system must crash when a 
aUGHLT occurs; this switch determines what the system does after 
the crash. DBUGSW can be set to 0, 1. or 2. A 0 at D8U~SW is 
the setting for automatic recovery. It instructs the system to 
check the switches CD~PSW and RELDSW and do as they say. CDMP~W 

will tell it whether a core dump should be taken; REL~SW will 
tell the system whether to actually start the recovery. (See 
below and the section on automatic recovery for details.) A 1 
at 08UGS~ is the standard settin~. With this settinge upon 
encountering a BUG~LT, the system stops where it is, prints out 
a BUGHLT message. goes into EDOT. and waits for instructions 
from the operator's terminal. You can then be~in what~ver 
recovery, orocedure is appropriate. A 2 at DRUGSw has the same 
effect as a 1. and. in addition. after a recovery procedure is 
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started. causes the system to come up standalone. The system 
will come UP without running CHECKDISK and the system jobs a~d. 
~fter it is up, only the person at the operator·s ter~inal is 
allowed access. (To do a standalone recovery, you put a 2 in 
D8UGSW before the system comes all the way up.' 

OCHKSW: DCHKSW, located at memory address 77, is the only 
switch checked when the syste~ encounters a BUSCHK; nO oth~r 
switches are consulted. DCHKSW can be set to 0 or 1. When 
C C HK S \J i sO, the s y s tell will p r 1 n t ou t. a BUG C H K me s sag e and the n 
cont1nu'e running. When OCHKSW is 1, the system will print out a 
BUGCHK message and then stop, go into EDOl, and wait for further 
instructions about how to come up. Since BUGCHKs are not 
serious errors, the usual setting for DCHKSW is o. 

CDMPSW: CDMPSW is located at memory address 100. It is checked 
only when a PU~HLT occurs and the system finds that DP.UGSJ is 
s~t to zero, the setting for automatic recovery. CD~PSW tells 
the system whether or not to make a copy of the contents of 
central memory before beginning to come up. The process of 
copying the contents of memory is called "taking' a core dump". 
If CDMPS~ switch is set to 0, then the system will not take a 
core dump. It will simply check RELDSW to se~ if it really 
s~ouLd come up automatically. If CDMPSW is set to I, before 
checking RElDSW, the system will copy syste~ first 512 paQes of 
m~mory into a'fil~ called <SYSTEM>COPOMP.LOW and th~ s~cond 512 
pages into a file called (SYSTE~>CORDMP.HGH. Since syste~s 
programmers may need to look at the contents of the memory t~ 

investigate the crash. CD~PSW is generally set to 1. 

RrLuSW: RElDSW is located at memory address 101. It, like 
CDMPSW. is checked only after a BUGHLT occurs and DBUGSW set to 
zero, the setting for automatic recovery. R~LDS~ tells the 
system whether or not it should actually begin this automatic 
recovery. A 0 in RELDSW tells the system not to recover 
automatically; the syste~ will then wait for instructions from 
the operatorws terminal just as if DPUGSW were set to 1. A 1 
tells the system ·yes. do begin to come up automatically". 
Aecause when DBUGSW is 0 you usually do want the system to 
recover automatically, the normal setting of RElDSW is 1. 

12.~ How to Change Switch Settings 

Introduction 

This section tells you how to change the values of the System 
XXV's four recovery switches. To do this the system must be 
running correctly and you must be able to enable. !o learn 
the names of the recovery switches. their values, and what 
they mean. see the previous section. 
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SUMlIary 

1) Check your promDt. If it is an exclamation mark (!), you 
are enabled. If it is not, type -ena(CR)- at the rXE: 
-&.-. 

3) TYDe -switchnamelw, where switchname stands for the name 
of the switch you want to change. 

~) The system will ~ive you the current value of the switch. 

5) Type wswitchvalue(C~)w. where switchvalue stands for the 
new value the switch should have: 0. 1. or 2. 

6) To check the new value, type wswitchnamel" again. The 
system should show you the new value. 

7) Type "(CTRL-C)-; you should return to rXEC and get the _'w 
prompt. 

Discussion 

To change the valu~s of the recovery switches, you need to 
work in M~DT an interactive language for debu9ginQ. It is 
part of the resident monitor and is used to change and 
manipulate it. To enter MOOT. you fi~st n~ed to make sure 
you are enabled. CheCK your prompt: if it is an exclamation 
Mark (f). you are enabled. If it is anything else. type 
"ena(CR)" at EXEC "aW prompt. After you are sure you are 
enabled. enter ~OOT by typing -mddt(C~>". The system will 
pri~t wmddt·. to show you have entered. and then do nothing 
.ore. Like EDDT. MOOT has no herald; AS you use it. it 
simply waits for you to tell it something and then reacts. 

When you are in ~ryDT. to go to the switch you want to change 
and look at its current value. type the switch name followed 
by a slash (I), for example. wdchksw/·. This coamand has two 
parts. The first part, ·dchksw·, is t~e name of the address 
that contains the recovery switch value. The -I· means 
wprint-. Thus. "dchksw/- instructs the system to show you 
the contents of the location -dchksw·. 

Once MQDT has shown you the value of the switch. it waits at 
this location to see it you want to do anything else. If you 
decide you do not want to change this switch. s1~oly type a 
carriage return. To enter a different value in this address, 
type the value you want followed by a carriage return. The 
number you type will immediately become the new value "-f the 
switch. TO make sure that you entered the value you wanted, 
again type the switch name ·followed by a slash. If the value 
is correct. simply type a carriage return. This means you 
are finished working with this address. If it is not 
correct. type the correct value and then a carriaqe return. 
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After you have changed as many of the four recovery switches 
as you wish, you are ready to leave MDOT. To do this, type 
(CTRL-C) and YOU will returned to EXEC. 
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13 REL~TED PROCEDURES 

13.1 Introduction 

This section describes the following procedures. 

Correcting Problems Found by CHECKDISK, sectio~ 13.2 

~unning CHECKDISK Yourself from EXEC, section 13.3 

Deleting and :xpunging Files, section 13.4 

Halting the System. section 13.5 

Changing the Date and Time. section 13.6 

Connecting to and Disconnecting from the ~icronode TY~BASE. 
section 13.7 

When a recovery process requires that one of these procedures be 
used. you will be referred here. If you find that you never 
have to use any of them, do not be alarmed. This is a Sign of 
success. These procedures are used only when something goes 
wrong -- when, for example. CHECKDJSK finds file problems that 
must be corrected, you need to halt the system, or the syste~ 
some how comes UP with the wron9 date and time. 

13.2 Correcting Problems Found by CHECKDISK 

Introduction 

CHECKDISK is a program the system uses to check the file 
system before it comes all the way up and opens itself to 
users. If it finds any problems. the system states, WAugust 
not in operation W and stops to waits for them to be corrected 
with the procedure documented below. Once this is done, halt 
the system as documented later in WRelated Procedures·, and 
then brin~ it up again with disk recovery. This section 
deals only with recovery from file errors detected by 
CHECKDISK. It assu.~s that CHECKDISK has Deen run 
automatically. To learn how to run ~HECKDISK manually, see 
13.3. Running CHECKDISK Yourself from EXEC. 

Summary 

CHECKDISK checks the files for Illegal Disk Addresses (IDAs), 
~ultiple Disk Addresses (~DAs) and Bit Table Errors (STEs). 
If it finds any of these, it lists the files involved and 
th~ir errors. To correct the problems found by :H~CKDI~K do 
the following: 

1) If only one file has errors. delete and expunge that file.' 
Be sure to type the entire file name. including all 
extensions; do not use <ESC) to fill out names. The 
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process of deleting and expun~ing files is described in 
section 13.4, Deleting and Expunging Files. 

2) If more than one file is involved. delete and expun~e all 
files with IDAs. Do not delete the files with MOAs at 
this point. 

3) Halt the system with M.ethod A of section 13.5, Halting the 
System. Then bring it up again with disk recovery. If 
CHECKDISK again finds files with. IOAS. repeat this 
orocedure. 

4) Once no files have IOAs, if one or more files have MJls. 
delete and expunge the file with the largest number of 
MDAs, halt the system, and bring it up with disk recovery. 
Do this three times. If you t~en still have more tha~ ?O 
files with MDAS, call an operating systems proQrammer. 

NOTE: Keep a list of the files you delete and e~punge. and 
restore them after the system comes up. Always send 
messages to all users whose files have been deleted and 
restored. 

Discussion 

CHECKDISK can detect three types of errors: Bit Table Errors 
(PTEs), Illegal Disk Addresses (ICAs), and Multiple Disk 
Addresses (MDAs). CHECKDISK can correct erEs without 
assistance. It cannot, however, correct tJAs or ~DAs. These 
two errors are what are known as Page Table Errors. They 
occur when the system·s file map, stored in what is called a 
·page tabl~·. is incorrect. AUGUST m~mory is divided into 
units called pages, each consisting of 512 Nords. ~ite 
storage is allotted by pages, and one page is the smallest 
unit of storage that can be transferred from disk to core. A 
page table is like a table of contents for the disk storage. 
~or each file. it records the addresses of all the Dages 
allocated to that file.) An IDA means there is a disk 
address that is garbage. An MOA means the system has 
assigned the same part of the disk to two or more files. If 
these errors are allowed to go uncorrected. they can destroy 
th~ file system. 

The remedy for problems detected by CHECKDISK is to delete 
the files that really do have bad storage addresses. If 
there is only one file with bad addresses, there is not a 
serious problem; simpLy delete that file. If more than one 
file is afflicted. beqin by deLeting all files with IDAs. 
IOAs are a frequent cause of MDAs. Often, when the syste~ 
folLows an IDA. it will find other things that it can 
interpret as more addresses. but which are not. These phony 
addresses may duolicate the real addresses of pages belongin~ 
to other files. thus causing MDAs. After IO~s are taken care 
of, files with ~DAs may remain. Oeleting the Single file 
with the most MOAs may take care of the problem. 
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Once you have deleted the appropriate files, you should halt 
th~ system and bring it back up with disk recovery. If 
CHECKDISK again finds errors, you must again correct them, 
bring the system down. and then back up. If the fourth time 
CHECKDISK is run it still finds errors. notify an OAD systems 
programmer. Remember that once the system does com~ up 
successfully. the owners of the files must be notified about 
all files deleted. 

13.3 ~unning CHECKOISK Yourself from EXE~ 

Introduction 

CHrCKDTSK is a pro~ram that checks the address system and 
Dage allocation of the disk. CHECKDISK usually runs 
automatically as the system comes up. However. there may be 
occasions, for example after a standalone recovery, when you 
need to run CHECKD!SK yourself. This section documents that 
procedure. What CHECKDISK does is explained in section 13.2. 
Correcting Errors Fou"d by CHECKDTSK. 

~um," ar y 

1) At the EXEC w@w, type W(system)checkdisk<ESC><CR)-. 

2) When CHtCKOISK asks. wOo you want to run in multiDle fork 
mode?W' type .y., for yes·. All answers to CHECKDI~K's 
Question must be capitalized. 00 not type more than a 
single letter. since CHECKDISK will take any excess 
letters as answers to following questions. 

3) Wh~n CHECKDISK asks, "00 you want to run backwards?W, tyoe 
"~., for no. I 

~) To the Question: "Rebuild the bit table?", type "N-. 

5) To the ouest ion: ·Scan for disk addresses?", type _~w. 

6) CHECKOISK will now cneck the disk for bad files. For 
instructions on how to deal with bad files, see sect'on 
13.2. 

Discussion 

You invoke CHECKOISK by typing -(system)checkdiskCESC>(CR)-. 
Once r.HECKDISK is loaded, it will ask you a series of 
Questions to determine how the disk should be checked and how 
Much information aoout its status you want to get and store. 
When CHECKDISK runs automatically. these options are already 
specified; however. whpn you run CHECKDISK manually, you must 
specify them yourself. 

The first question CHECKDISK will ask is, ·00 you want to run 
in multiple fork mode?". This means, "Do you want to fire up. 
a different fork of EXEC to run CHECKOISK seoarately for each 
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disk?". The standard answer here is .y., for ·yes", since 
runnino CHECKDISK simultaneously on all the disKs is faster 
than going through the disks one at a time. Note that you 
should type only the first letter of your answers to 
CHECKDISK's questions and that this letter must be 
caoitalized. This is i~portant. CHECKDJSK cannot recognize 
lowercase letters. ~oreover, if you type more than one 
letter, CHrCKDISK will read the second and following letters 
as answerS to later Questions. This can cause a let o~ 
problems. 

Once CHECKLISK knows how many forks you want, it will ask if 
you want it to run baCkwards and check the disk from the last 
file to the first. The standard answer here is ·N·, for 
-no". CHECKOISK will then ask. "Rebuild the bit table?". 
Again. answer -~". The bit table is used to keep track of 
w~ich pages on the disk have been used and which are free. 
However. the bit table is not updated after every process 
that frees pages in the .disk. When you delete a bad file, 
for instance, the bit table will still mark as tak~n the 
pages that you have freed. Thus, it is a good idea to 
rebuild the bit table occasionally; othervise, the whole disk 
could ~ventually be marked as taken. when parts of it were 
actually free. But rebuilding the bit tabl~ is too time 
consuming a process to do when you are bringing the system up 
from a presumably unscheduled crash. 

The CHECKDISK will then ask if it should scan for disk 
addresses. CHECKDISK wants to know if you want the names of 
the files that are actually associated with all the bad disk 
addres~es. Since this information is useful only to systems 
programmers. answer "N·. 

CHECKOISK will now check the disk and print a list of bad 
files and their errors. For instructions on how to deal with 
bad files, see section 13.2. Correcting Problems Found by 
CHECKDISK. 

13.4 Deleting and Expunging Files 

Summary 

1) If your prompt is not an "!-, type -ena(CR>" at the EX~C 
.@W • 

2) Connect to the directory that contains the file by typing 
·cd<SP)directoryname(CP>", where directoryname stands ~cr 
the name of the directory you need. 

3) Type "del(SP)f1lename(CR)-. Make sure you type the entire 
file name 1ncludin~ extensions. 00 not use <ESC) to fill 
out the name -- the file may not be recognized correctly. 
Procede all unusual characters in the file name. for 
example @. with (CTRL-V). 
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4) Tf the system tells you the file is peroetual. type 
"not<SP>pero(SP)filename- and then delete the file. 

5) Type "exp<ESC><CR>". 

6) Remember to connect back to directory "opera when you 
finish deleting files by typing "cd(SP>ooerCCR)". 

NOTE: Always send a message to any user whose files you have 
deleted. 

13.5 Halting the System 

Introduction 

There are two ways of halting the System XXV both halt the 
system immediately and for no designated length of time. 
They are used when you have encountered som~ probLem during a 
crash recovery and want to bring the system down so that you 
can start again in the normal way. Method A is designed to 
halt a system that is running and will respond to commands 
~iven from the operator's terminal. This is probably the 
procedure you will most often use. You would use ~ethod A. 
for example, to halt the system after fixing file proble_s 
found by C~ECKDISK. Whenever ~ethod A does not work because 
t~e system" is hung or for some reason does not respond to the 
operator's terminal. you should resort to Method B. After 
haltinq the system with either of these methods, you may use 
whatever recovery procedure seems appropriate bring it back 
up. 

~ethcd A. Halting a ~unning System from the Operator's Terminal 

This procedure has two steps. First, you need to get into 
MINI-EXEC. and then you need to halt the system. If you are 
already in MINI-EX~C when you decide to halt the system. 
start this procedure on step 4; if you are not. start at step 
1. The way to tell if you are in MINI-E~EC is to look at the 
prompt. !f it is a period (.), you are in MINI-~xEC; if it 
is anything else, you are not. 

1) If your prompt is not an -'", type "ena(CR>- at the 
~XEC _;R. 

2) Type "Qu1t(CR)" 

3) ~hen the system asks, "00 you really want ~o go into 
AUGUST monitor? (Confirm)·, type "<CR)". 

5) At the period e.) prompt, type aha. 

6' The system will echo, "HALT TE~EX". 
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7) Type ".". 

g) The system will halt. 

Method B. Halting the System from the Control Panel 

1) Put address switch 31 on (up). 

2) Put data switch 2 on. 

3) Put CONSOLE DEPOSIT THIS on. 

~) Put data switch 2 off. 

5) Put data switch 0 on. 

6) Put CONSOLE DEPOSIT THIS on. 

7) When activity (the flickering of the li~hts. etc.) stops; 
the system has halted. 

13.6 Changing the Oate and Time 

Summary 

1) If your'prompt is not an -,-. type "ena(CR)" at the ~X~: 
w@". 

2) ~hen you see the prompt "!", type 
"<CTRL-E>set<SP>OJ-MO~_YY(SP)HH:~M(CR>·; that is, two 
numbers for the day, a dash. the first three letters of 
the month. a dash. and then two numbers for the year. 
Follow this with a space, then give the tiMe on 24 hour 
basis. and end with (CR) You must tYDe the entire date 
and time to reset any part of it. 

3) Type a confirming (CR). 

4) At the EXEC .~", type -day<CR>- to check the new date and 
time. 

13.7 Connecting to and Disccnnect1ng from the Micronode TYMBASE 

Introduction 

The two sets of procedures d~cumented below allow you control 
whether or not the system will communicate the micronode 
TYMBASE. The ability to control the system·s interaction 
with th~ micronode is useful when some .icronode erro~ is 
causinq system problems or when the micronode is down and 
the system s~ould not try to connect to it. Each s~t of 
procedures allows y~u to do the same thin~s: Turn the 
micronode connection off, which causes the system to 
ignore the micronode; and turn the micronode connection 
on, which tells the systea to synchronize with the 
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micronode. Method ~ and Method 8 differ in where you give 
the controling commands. ~ethod A uses commands given in 
EXEC. In Method 9, in the other hand, you use rOOT. 
Method R should be used only during crash recovery, when 
you must control how the system interacts with the 
micronode as it comes up. In all other cases, controL 
interaction from the EXEC ~ith Method A. 

~ethod A: Controling interaction from rXEC 

To turn off the micronode connection 

1) At the EXEC "a", type "(CTRL-E>tymnet(SP)off<CR)". 

To turn on the micronode connection 

1) At the EXEC ·S", type ·(CTRL-E>tymnet(So>on(C~)". 

Method S: Control1ng interaction from EDOT 

To turn off the m1cronode connection 

1) In EOOT, type "tymflg/". 

2) After the system prints a value, type" ·O<CR)·. 

To turn on th~ m1cronode connection 

2) After the system prints a value. type "-l(CR)·. 
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APPENDIX 

This section is designed for Quick reference; us~ it when you need 
to look up a certain step in a procedure, cannot remember 
exactly what order to do things, and so forth. No explanations 
of when to use these procedures, discussions of what they do, or 
suggestions about what to do if things g~ wrong ere included 
here. For this type of information go to the first part of this 
manual where the procedures outlined in this section are 
discussed in ~reater length. All sections references in this 
appendix are also to earlier sections in this document. 

WHAT TO DO I~ THE SYSTEM IS HUNG 

1) Put address switch 31 on (up). 

2) Put data Switch 2 on. 

3) Put CONSOLE DEPOSIT THIS momentarily on. 

4) Put data switch 0 on. 

~) Put CONSOLE DEPOSIT THIS mo~entarily on. 

6) Wait until· activity (the flickering of the l19hts, etc.) 
stopse 

7) Bring the system up with the disk recovery procedure. 

DISK RECOVERY 

1) Record the BU~HLT number and error liqhts. 

2) Type -dskrld(ESC>g-. The reoonse should be -reloading from 
disk-. If you never get this message, begin a tape recovery. 

3) When the system says, -BOOT FROM DISK PACK # reR ~OR ANY]-, 
type (CR). 

4) When the operator-s terminal says -EODT-, type -start(ESC)g-. 

5) If CHECKOISK runs successfully, the syste. will announce 
-August in operation- and ask for the date and time. Enter 
th~se in the form DO-~ON-YY<SP>HH:MH and follow with (CR>. 

6) At the i prompt, log in by typing ·oper<SP)password(SP>(CR>-, 
where password stands for your password. 
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7) Type ·ena<CR)·. 

8) Type ·ref<SP)a<CR>·. 

AUTOMATIC RECOVEFY 

If a System XXV set for automatic recovery comes up 
successfully, you do not need to do anything until you log in as 
an operator. 

1) .t the @ prompt, log in by typing ·oper<SP)passwordCSP)<CR>·, 
where oassword stands for your password. 

2) Type ·ena<CR)n. 

3) Type nref<SP)a(CR)". 

TAPE RECOVERY 

1) Record the BUGHLT number and error lights. 

2) If the power has gone off. you must reload the microcode as 
documented in steps 3 through 12. If the power has not gone 
off, skip to step 13. 

3) ~ount the microcode tape on the tape drive. 

It) Put all switch~s on the control paneL off (down). 

5) Put address switch 32 on (up). 

6) Put MICRO PROCESSOR STOP on. 

7) Put MICRO PROCESSOR MIPC on. 

8) Put MI ~RO PROCESSOR CLR momentarily on. 

9) Put MI CRO PROCESSOR CONT momentarily on. 

10) ~ut MICRO PROCESSOR MIPC off. 

11) ~ut MICRO PROCESSOR STOP off. 

12) Put MICRO PROCESSOR CONT motltentarily on. The taoe should 
soin and then stoD. Remove the microcode tape from the tape 
drive. 
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13' You are now ready to read in the nell monitor. "'ount the 
monitor tape on the tape drive. [start here ; f you do not 
want to load the microcode.:l 

14) Put all switches on the cont rol panel off. 

15) Put address sw it ch es 24- and 26 on. 

16 ) Put MICRO PROCESSOR STOP on. 

17) Put MICRO PROCESSOR HIPC on. 

18) Put MICR'J PROCESSOR CLR momentarily on. 

1CJl Put ~TCRtj PROCESSOR CONT momentarily on. 

20) Put ,.,rCRO PR'1CESSOR MIPC off. 

21) Put MICR0 PROCESSOR STOP off. 

22) Momentarily put MICRO PROCESSOR CONT on. The tape should 
spin and then stop. 

23) Put address switches 24 and 26 off. 

24) Put address switches 29 and 30 on. 

25) ~omentar1ly put CONSOLE START on twice. 

26) ~hen the operator-s terminal says -EryOT-. type 
"start(ESC>g". 

27) F.emove the monitor tape from the tape drive • 
. 

28) After the system reports the size of the memory. put ~I PA~ 
ERR STOP and HEM PAR ERR STOP on. 

2Q) If CHECKD!SK runs successfully. the syste~ will announce 
"August in operation- and ask for the date and time. Enter 
these in the form DO-MON-YY<SP>HH:HM and follow with <CR>. 

30) At the m prompt. log in by typing 
·operCSP)password<SP)<CR)-, where password stands for your 
password. 

31) Type -ena<CR>-. 

32) ~ype -ref<SP)a(CR)-. 
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STANDALONE RECOVERY 

1) ~ecord the BUGHLT number and error lights. 

2) Follow the procedure for tape recovery (section 8) from step 
13 through step 25. If you suspect there has been a power 
failure, do step 3 through 25 of the tape recovery procedure. 

3) When the operator~s terminal says -rDOT-, type -dbugsw/-. 

5) Type ·start(ESC)g-. The monitor tape should spin. 

6) The system will reQuest the date and t1m~. Enter these in 
the form DD-~ON-YY(SP)HH:MM and follow with <CR). 

7) You will automatically be logged in as ·system·, but not 
enabled. 

OISK REBUILD STRATEGY CR TOTAL CATASTROPHE 

WARNIN~: Never attempt this without specific instructions from 
a manager or an operating systems pro~rammer. 

1) Check with Tymshare Maintenance to make sure the hardware is 
good. 

2) Follow the tape recovery procedure from steps 13 through 25. 
If there has been a power failure, do steps 3 through 25. 

3) When the operator-s terminal says -rOOT-, type "dbugsw/". 

5) Type ·syslod(ESC)g-. 

6) When the system asks, wOo you really want to clobber the disk 
by reinitializing?·, type ·y(CR)-. 

7) Load the OlUSER taDe on the tape drive. 

8) Type wl-, for -load-. When the system asks, -Load from 
m~~tape MTAN:-, tyoe ·mtaO:<C~)- (WO· here is zero). ConfirM 
this with another (CR). 

9) When the system asks, -File Number?·, type ·O(CR)-. 
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10) When the system has read the DLU~ER file and prompts you 
with a period (.). tyoe "s.·. 

11) When you see "Interruot at nnn", where nnn is some number, 
type ·l·, for "load", then specify -mtaO:(CR>", ano confirm 
with another eCR>. 

12) When the system asks, -File Number?", type 81<CR>". 

13) At the period prompt, type "s.". 

14) Mount the first Full Dump Tape. Make sure you load the Full 
Dump Tapes in numerical order. 

15) To DU~PE~'s question, "OUMP, LOAD. CHECK, OR SINGLE?·, tyoe 
"l", for "toad". 

16) For the second question, "DO YOU WISH TO SUPERSEDr OlDE~ 
V~RSIONS ALWAYS?", type ana. 

17) ~or the Question, ·SPECIFIC USERS?", type ana. 

18) To answer, "INTO SAMr DIRECTORIES?", type "yR. 

19) When requested, "TYPE MAG TAPE UNIT ~UMBER·, tYDe "0" 
(zero). 

20) rUMPER wilt now read the tape; ~hen it is finished. it wilt 
print, "MOUNT NEXT TAPE, IF ANY. TYPE C, WHE~ READY, N, IF 
NO ~OR~". Meunt the next tape and type "ca. 

21) When DUMPER asks for the mag tape unit number; type "OW. 

22) Continue mounting and load1n9 Full Dump Tapes. typing "c· to 
continue and then giving 0 (zero) for mag tape unit nu~ber. 
until 3ll the tapes have been read. 

23) When you have finished loadinQ the Full Dump TaDes. begin 
loading the Incremental Dump Tapes. Be sure that you load 
the Incremental Dump Tapes in chron~logical order, begin~ing 
with the one made right after the Full Dump and ending with 
the most recent. 

2~) After the system"has read the last IncreMental Dump Tape, 
when DUMP[R says. "MOUNT NEXT TAPE, IF ANY. TYPE r. WHE~ 
~EADY, N, IF NO MORE", type "nR. 

25) When you see an interrupt message followed by a perioo. halt 
th~ system. and begin a disk recovery. fTo halt the system 
use Method A of section 13.5. Halting the System.) 
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CHANGING RECOVERY SWITCH SETTINGS 

1) It your prompt is not an -!., type -ena(CR>· at the EXEC wa w• 

2) At the W!" prompt, type -mddt<CR>·. 

3) Type ·switchnamel·, where switchname stands for the name of 
the switch you ~ant to cha~ge. 

~) Type "switchvalue(C~)·, where switchvalue stands for the new 
value the switch should have: 0, 1. or 2. 

5) Type "(CTRL-C)" to return to EXEC. 

CORRECTING PR08LEMS FOUND BY CHECKOISK 

1) If only one file has errors. delete and eXDunge that file. 
Be sure to tyoe the entire file name. 

2) If more than one file is involved. delete and expunge all 
files with leAs. Do not delete the files with MDAs at this 
point. 

3) Halt the system with Nethod A of section 13.5 and bring it up 
with disk recovery. If CHECKDISK again finds files-with IOAs, 
r~peat this procedure • 

• ) Once no files have IOAs, if one or more files have MDAs, 
delete and expunge the file with the largest number of HOAs, 
halt the system. and brinp it uo with disk recovery. 00 this 
three times. If you then still have more than 20 files with 
~DAst call an operating systems programmer. 

NOTE: Keep a list of the files you delete and expun~et and 
restore them after the system comes up. Always send messages to 
all users whose files have been deleted and restored. 

RUNNING CHECKDISK Y~URSELF FROM EXEC 

1) At th~ EXEC "9.-, type -(system)checkdisk(ESC><CR)w. 

2) When CHECKOISK asks, -Do you want to run in multiple fork 
mode?-, type .y", for yes". All answers to CHECKDISK·s question 
~ust be capitalized and one letter. 

3) To the Question, "Do you want to run backwards?-, type .~-. 
for no. 
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4) To the Question: "Rebuild the bit table?". type "N". 

5) To the question: "Scan for disk addresses?", type wNw. 

6) CHECKDISK will check the disk for bad files. ~or 

instructions on how to deal with bad files, see section 13.2. 

DELETING AND EXPUNGING FILES 

1) If your prompt is not an -,", type "ena(CR>" at the EXEC "a". 

2) Connect to the directory that contains the file by typing 
"cd(SP)directoryname(CP-)", where directoryname stands for the 
name of the directory you need. 

3) Type "del(SP)filename(CR)". ~ake sure you type the entire 
file name including e~tensions. Do not use (ESC) to fill out 
the name -- the file may not be recopnized correctly. Procede 
all unusual characters in the fiLe name, for exa~ple @, with 
(CTRl-V>. 

4) If the system tells you the file is perpetual. type 
"not<SP>perp<SP)f1lename" and then delete the file. 

5) Type ftexp<ESC><CR)·. 

6) When you finish deleting files, type "cd<SP>oDer(CP.)". 

~OTE: Always send a message to any user whose files you hav~ 
deLeted. 

HALTING THE SYSTEM 

Method A. Halting a Running SysteM from the Operator's Terminal 

This procedure has two steps. First, you need to get into 
MINI-rXEC, and then you need to halt the system. If you are 
already in MINI-EXEC when you decide to halt the ~yst~m, 
start this procedure on step 4; if you are not, start at step 
1. The way to tell if you are in HINI-EXEC is to look at the 
prompt. It it 1s.a period (.), you are in MINI-EXEC; if it 
is Anything else, you are nnt. 

1) Tf your prompt is not an ",ft, type Wena(CR>" at the 
EXEC "9". 

2) Typp "Quit<CR)" 

3) ~hen the system asks. "Do you really want to go into 
AUGU5T monitor? (Confirm)", type "(C~>·. 

5) At the period f.) prompt. type "hR. 



6' The system will echo, "HALT TENEx·. 

7) "'ype •••• 

8) ~he system will halt. 

Method e. Halting the System from the Control Panel 

1) Put ad/dress sw1tch 31 on (up). 

2) Put dat a swi t c h 2 on. 

3) Put CONSOL: DEPOSIT THIS on. 

4) Put data switch o on. 

S) Put CONSOLE DEPJSIT THIS on. 

6) lathen activity (t he flickering of the lights. etc.) stops; 
the system has halted. 

CHANGING THE DATE AND TIME 

1) If your prompt is ~ot an .!", type ·ena(CR>· at the EXEC ";". 

2) When you see the prompt ",., type 
·<CTRL-E>set<SP>DD-~ON-YY(SP>HH:MM<CR>·; that is, two numbers 
for the day, a dash, the first three letters of the month, a 
dash, and then two numbers for the year. Follow this with a 
space and then give the time on 24 hour basis. You must type 
the entire date and time to reset any part of it. 

3) Type a confirming <CR>. • 

4) At the EXEC "9·, tYDe ·day<C~>" to check the new date and 
time. 

CONNECTING TO AND DISCONNECTING FROM MICRONODE TY~BASE 

Method A: Controling interaction from ~XEC 

TO turn off the .icronode connection 

1) At the EXEC -S", type "(CTRL-E)tymnetCSP>off(CR>-. 

To turn on the micronode connection 

1) At the EXEC .@., type ·<CTRL-E)tymn~t(SP>on(CR>". 
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Method B: Controling interaction from EDDT 

To turn off the ~icronode connection 

1) In EDDT. type -tymflg/-. 

2) After the system Dr1nts a value. type "O<C~>". 

To turn on the micronode connection 

1) In EDOT. type "tymflql". 

2) After the system prints a Value, type --l<CR>". 
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